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EXECUTIVE SUMMARY

The Delaware Department of Natural Resources and Environmental Control (DNREC) Site
Investigation and Restoration Branch (SIRB), in cooperation with the United States
Environmental Protection Agency (EPA), conducted a Brownfield Preliminary Assessment I1
(BPA II) for the former George Gray Elementary School site located at 2113 Thatcher Street in
Wilmington, Delaware.

The property is located in the northeast section of Wilmington. Vandever Avenue borders the
property on the southwest, Locust Street on the northwest, 23" Street on the northeast and
Thatcher Street on the southeast. The site consists of approximately 4.0 acres, and is located in
the northeast section of the City of Wilmington. The coordinates of the site are 39° 44 537
North, and 75° 31" 59" West (1987).

The property was formerly an elementary school that was constructed in approximately 1924, A
building addition was added facing Locust Street in approximately 1954,

The primary proposed reuse of the building is a Charter School. This adaptive reuse of the
building would include the additions of a culinary arts school and’ poss:b]e catering business, a
commumity banquet and conference center and twe cafes Also proposed are a day care center
and a recording studio. -

The purpose of the Brownficld Preliminary Assessment II Was to investigate the possible
existence of released hazardous substances at the George Gtay School site through the collection
and analysis of environmental samples. The media sampled included surface soils and deep
soils. Soil samples were field screened by the DNREC SIRB Analytical Chemist and selected
samples were submitted to the DNREC Division of Water Resources Environmentzl Services
Laboratory for analysis of speczﬁed pa.ramctcrs

The analytical data generated from the colection and laberatory analysis of the environmental
samples was subsequently evalnated to determine the potential for human and environmental
exposures to hazardous substances.

After the completion of the BPA 1I, DNREC submitted the repert to the EPA and State officials
who will decide whether the site should undergo further investigation or obtain a “Ne Further
Action” (NFA) designation under the Federal Superfund and/or State Site Investigation &
Restoration Branch Programs.

The BPA Il is intended to provide a general characterizationof the environmental conditions
present at the site and does not provide a 100% complete surface and subsurface assessment of the
projectarea or individual properties. The assessments contained within are based solely on
conditions at the time of sampling and the specific locations evaluated.

As part of the BPA 11, 11 test pits were excavated and 11 shallow and 14 deep soil samples were
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collected. Five additional shallow seil samples were collected from areas close te the building.

Test pit logs indicate that the site bas received fill materials including sands, silts, clays, gravels,
rock and bricks, with some wood, metal, slags, coal, and coal and incinerator ash.  Some trash
and miscellaneous debris were also noted. Depths of fill materials encountered ranged from 2 to
13 feet.

The property is mostly unfenced and access is unrestricted on the majority of the property. The
south parking area is paved and fenced and most of the remaining property is grass covered.

Soil samples were collected from 11 test pits locations throughout the site area. Soil samples
were field screened for PCBs and PAHSs and related pesticides using immunoassay test kits and
for metals using XREF.

Based on the results of field screening, soil samples from the George Gray School property
exhibited elevated concentrations of some metals, most notably Arsenic and Lead. Arsenic and
Lead were both detected in shallow and deep test pit soil samples in excess of screening
benchmarks.

Elevated Arsenic and Lead concentrations were confirmed by laboratory analysis of selected
samples. Five out of six soil samples submitted to the laberatory exhibited Arsenic
concentrations greater than screening benchmarks, with a high of 40.8 mg/Kg. Five out of six
soil samples submitied to the laboratory contained Lead at concentrations above the benchmark
for residential soil (URS) and two of these exceeded the Industrial soil URS. The highest
concentration of Lead detected was 1510 mg/Kg. The highest Lead concentrations were detected
in test pits TP-4 and TP-9 and were associated with coal or incinerator ash found in the test pits.

Iron, Manganese and Zinc were also detected in soil samples at concentrations greater than the
residential URS and/or RBC’s. *: :

Two samples were submitted for TCLP metals analysis. TCLP analysis indicates that both
samples were below the regulatory level for Lead as a hazardous waste, The other metals were
alsc below the applicable levels.

[mnmunoassay screening and subsequent laboratory analysis of soil samples indicated no
significant concentrations of PCBs to be present in the site samples.

Carcinogenic PAHs were the primary organic contaminant of concern with six out of seven
samples submitted for laboratory analysis significantly exceeding the screening benchmark. The
highest total PAH concentration was over 120 ppm in sample TP-3S. Sample SS-4 also
exhibited significantly elevated total PAH values.

In addition to the laboratory data presented in the tables and analytical data package, the data

validator also reported that the chromatograms for soil samples TP-38, TP-10D, TP-6S and $5-4
exhibited coal ash/tar C11-C22 aromatic petroleum patterns. The results exceed HSCA guidance
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criteria in TP-38.

A review of the George Gray School property was also undertaken by representatives from the
DNREC Urderground Storage Tank Branch (UST) and Air Resources Branch in order to
evaluate the presence or absence of underground storage tanks or asbestos. In addition, USA
Environmental Management Inc. (USAEMI) performed a hazardous materials evaluation of the
building structure. Along with the issues related to testing of environmental media, these
assessments have resulted in the following recommendations:

Two Underground Storage Tanks (USTs), formerly containing heating oil are located in the
southeastern corner of the property in the parking lot. The tank sizes are listed as 8000 and
10,000 gallon. The UST Branch has determined that these tanks must be removed or properly
abandoned and the surrcunding soil sampled for contamination. No surface evidence of other
USTs was noted, however the presence of other tanks couldn’t be completely ruled out.

Asbestos Containing Material (ACM) in the form of thermal insulation, floor tiles and debris
was noted on the inside of the building. Some possible ACM may also be contained within
the bui]t-up roofing materials. DNREC SIRB adwses that prmr to any demolition an asbestos

Stabhilization or abatement of Lcad-ccntammg pamt in the ‘building should occur to reduce
potential hazards.

contents of these drums shouid be tested to characterize the material and then the drums
should be disposed of in accordance with applicable regulations.

The building contains flnorescent light fixtures that were noted in the USAEMI report. PCB
containing oils were present in the ballasts associated with these light fixtures. The
fluorescent tubes and PCB containing ballasts should be removed and properly disposed of in
accordance with applicable regulations.

Based upon the information collected from the Brownfield Preliminary Assessment II at the
former George Gray Elementary School, the DNREC SIRB identified the following issues and
concerns, whick need to be addressed with oversight by DNREC:

Based upon the contaminants detected in the on-site soils, there is potential exposure of
people to contaminated soil through inadvertent ingestion and aitborne dust, primarily during
excavation,

Potential exposure of workers to contaminated soils during excavation and construction
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especially in the area containing Lead and PAH concentrations,

Two heating oil USTs are out of compliance and must be removed and the surrounding soil
sampled and analyzed,

Remediation and proper disposal of the asbestos containing materials and lead containing
paint should be completed,

Removal and proper disposal of fluorescent tubes and PCB containing oil and ballasts should
be completed.
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1.0 INTRODUCTION

The Delaware Department of Natural Resources and Environmental Control (DNREC), Site
Investigation and Restoration Branch (S8IRB), in cooperation with the United States
Environmental Protection Agency (EPA), conducted a Brownfield Preliminary Assessment I1
(BPAI) at the former George Gray Elementary School site. (Figures 1, 2, 3, 4)

The purpose of the Brownfield Preliminary Assessment II was to investigate the possible
existence of released hazardous substances at the portion of the site through the collection and
analysis of environmental samples. The anzlytical data generated from the collection and
laboratory analysis of the environmental samples was subsequently evaluated to determine the
potential for human and environmental exposures to hazardous substances. After the completion
of the BPA II, DNREC will submit a report to the EPA and State officials who will decide
whether the site should undergo further investigation or obtain a “No Further Action” (NFA)
designation under the Federal Superfund and/or State Site Investigation & Restoration Branch

Programs.

This study is intended to provide a general characterizationof the cmm’omnental conditions present
at the site and does not provide a 100% complete surface and stbsurface assessment of the project
area or individual propemes The aSSeSSMENts contained wlthm are base.d solely on conditions at

20  SITE DESCRIPTION AND Qpnmnoﬁ;gu; HISTORY

2.1.  Site Description :__~~I~7~§5:'_'.

The site is approximately 4.0 acres in 3ize and encompasses the majority of the block bounded by
Vandever Avenue, Locust Street, 23™ Street and Thatcher Street. A row of homes is located
along the Vandever Avenue side of the property. A large “L"-shaped multi-story brick building
(a former elementary school) is located near the center of the property. A large asphalt paved
parking lot, surrounded by a locked gate and fence, is located on the scuthwest side of the
building. The parking lot is cracked and broken with weeds and grass growing through the cracks.
A large grassed field is located on the northeast side of the building preperty. A small open paved
area, the former playground, is at the north end of the building. The coordinates of the site are 39°
44* 53" North, and 75° 31° 59” West (1987).

The property was formerly an elementary school that was constructed in approximately 1924. A
building addition was added facing Locust Street in approximately 1954.

The building is currently undergoing asbestos and lead paint abatement on the inside of the
structure. An office trailer is located in the south parking lot and a storage trailer is on the northwest
side of the building.
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A review of Underground Storage Tank (UST) Branch files indicates that there are two
underground storage tanks present on the property. According to the property owner’s consultant,
the tanks are located at the southeast end of the parking lot. UST Branch tanks records indicate
that they consist of one 10,000 gallon and one 8,000 gallon steel heating oil tanks installed in
1926. According to UST representatives, the tanks must be removed, but no activity has taken
place at this time. Parks and open space are located on adjacent parcels on both the north and
south sides of the school property. Private homes and apartments, and a small church border the
remainder of the site.

The George Gray property is bounded to the north and east by the Eastlake housing project, to
the west and south by private homes, to the south east by a baseball field and park and to the
northwest comer by Price’s Run Park.

DNREC - Property Owner Site Visits — George Gray School Property

On October 9, 1998, DNREC-SIRB staff toured the outside of the property with a representative of
USA Environmental Management, Inc. (USAEMI), the oversight consultant for the property
owner. Several representativesof Phase V Communiry Developmen‘t Corporatlon the property
ownmer, then met with the STRB Program Manager and Prq}ect Managcrto discuss the project.

The primary proposed reuse of the building is a Charter School This adaptive reuse of the
building would include the additions of a culinary arts school and possible catering business, a
community banquet and conference center and tWwo cafes Alse proposed are a day care center
and a recording studio. :

T Historical Map Review

Review of historical maps indicates that the George Gray School property was part of the
William Thatcher estate in 1876 (G. M. Hopkins), 1893 {G. Wm. Baist) and 1901 {Baist). All
three maps indicate that the property was primarily open land with little development. Paper
streets are shown on ail three maps. The 1876 maps show a small stream across the northeast
corner of the property (Figure 5).

In the 1893 map, the strearn, which crosses the property and continues to the northwest, is
identified as Price’s Run. The surrounding properties are mostly vacant with a few small
structures such as farms. An icehouse is located three blocks east and a cotton mill is located six
blocks west along Vandever Avenue (Figure 6).

By 1901, a row of homes is present along Vandever Avenue between Thatcher and Locust
Streets. The remainder of the property is vacant. These homes are still present today along the
southwest boundry of the school property (Figures 7, 8).
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The 1906 topographic map indicates that the school property is still vacant with no significant
structures or roadways present (Figure 9). The 1936 topographic map shows the original wing of
the school to be present. A pond is located on Price’s Run in parkland to the north of the school
(Figure 10Q).

30 PREVIOUS INVESTIGATIONS
George Gray School Property — 2113 Thatcher Street

The following site description for the George Gray School is derived from excerpts from the
Hazardous Material Summary/Cost Proposal for the George Gray School by USA Environmental
Management, Inc., January 7, 1997.

A limited investigation was conducted at the site in December 1996 to develop a list of
hazardous materials present in the building that would need to be addressed prior to renovation,
Items noted in the report found inside the building included Fluorescent light tubes, Fluorescent
light ballasts containing Polychlorinated Biphenyls (PCBs), several Grums containing unknown
materials, insulation, floor tiles, debris and soil containing AsbeSIOS, and Lead-based paint and
debris. In addition, two underground fuel oil storage tanks were located on the southeast portion
of the property. The report also notes that vandalism and Ioatmg have been a problem at the site
and that much of the damage to the asbestos contammg matenals {ACM) has resulted from these
activities. O

Recommendations presented in the report mc!uded the removal and abatement of all accessible
asbestos in the building and decontammanon of all expesed surfaces, removal or stabilization of
lead-based paint, removal and proper dlsposal of flucrescent light tubes and ballasts,
characterization and disposal of drummed material. The report also recommended the removal
and remediation of the underground storage tanks, supply lines and piping and any contaminated
soil.

Some asbestos abatement has already been started, but is currently on hold pending funding of

the project.
Decd Search
Deed Book and Paye Seller Purchaser [ransaction Date
bk2245 pgl77 City of Wilmington Phase V of Delaware February 28, 1997
bk2245 pgl75 Brandywine School District City of Wilmington Febroary 28, 1997
H115 pgl42 New Castle County School District Brandywine School District June 24, 1981

Deed record ends
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4.0 ENVIRONMENT AL SAMPLING

4.1,  Imtroducrion

Sampling of environmental media was performed at the George Gray School property site in
order to identify and characterize the presence of contaminants that may have been released due
to historic and current activities. Test pit excavation and soil sample collection took place on
December 1 and 2, 1998.

DNREC collected 30 media samples during the BPA TI, plus quality assurance/quality control
(QA/QC) samples. Of this total, 12 media samples (plus QA/QC samples) were submitted to the
DNREC-Division of Water Resources Environmental Services Laboratory for confirmatory
analysis of chemicals of concemn.

Chemicals of concern consisted of all or part of the USEPA Target Analyte List {Tnorganics) and
Target Compound List (Organics) (TAL/TCL) {Appendix A). Partial and/or full TAL/TCL
analysis was conducted on samples based upon the results of the mobile-lab field screening.
Field screened samples identified as having elevated concentrations of contaminants for a
particular chemical suite were sent to the DNREC Division of Water Resources Laboratory for
confirmatory analysis. Analysis included volatile and semivolatile compounds, Pesticide/PCR,
metals and Toxic Characteristic Leaching Procedures (TCLP) for metals

Soil samples delivered to the DNREC laboratory were: sc:recned in the SIRB mobile laberatory
for the following classes of compounds: Volatile Organics, Pesticides, Carcinogenic PAHS,
PCBs, and Metals. Screening was perfornied in the mobile {ab using Immunoassay Test Kits,
(Gas Chromatography/Mass Spectroscopy (GC!MS} and an X-Ray Fluorescence instrument
{XRF). Informaticn regarding thc field scrcem.ng procedures is shown in Appendix B.

In the fixed lab, the GC/MS System was used to analyze soil and water samples for Volatile and
Semi-Volatile Organic Compounds (VOCs/SVOCs), Pesticides and PCBs. Metals were tested
using an Atomic Absorption Unit and an Inductively Coupled Plasma Unit (AA and [CP). These
constituents are analyzed at sites with environmental and health impact concerns because they
are cotmmnonly found in former industrial and landfilled areas. The above constituent groups
comprise the EPA TAL/TCL list. Analysis using the GC/MS system and AA and ICP provides a
good cursory tool in which to determine the presence or absence of compounds and analytes at
sites under investigation.

DNREC sampled both the shallow and deep soil media in the area of investigation. Shallow and
deep soil samples were generally collected from @ to 2 feet and below 2 feet respectively. Deep
soil samples were collected using a backhoe from test pits excavated to a maximum depth of 17’
or until groundwater was reached. Test pits were used to evaluate subsurface conditions such as
natural soil strata or composition of fill. Shallow and deep soil samples were taken from each
test pit. The test pits were subsequently refilled and leveled using the excavated materials. The
DNREC-SIRB Scientists prepared descriptive logs of the test pits that are presented in
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4.2.  Sampling Locations
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Figure 16 shows the sampling locations for the George Gray Elementary School investigation.

Sampling of environmental media was accomplished through the collection of 30 soil samples,
plus Quality Assurance/Quality Contrel (QA/QC) samples. Sample descriptions and locations

are listed in Table A.

Table A. Sample Locations and Descriptions for Test Pits and Soils

SHALLOW SOIL SAMPLES

N. of main entrance near Thatcher 5t., near 0-12"
1924 stone af
Inside corner cof building structure 0-18”
E. of new wing, 5° W. of sidewalk 057
N. end of bldg., along Locust St .. 0-6~
----- 0-57

S. end of bldg., along Locust St. .

SHALLOW TEST PIT SAMPLES

W. end of south asphalt parking lot, 40° off
bldg. B

TEST PIT, 127

Center of south parking lot

TEST PIT, 12

W. side of UST tank area, E. end of south
parking lot

TEST PIT, 12-18”

8. side of UST tank area

TEST PIT, 12-18"

E. side of UST tank area

TEST PIT, 127

10° E. of 0ld playground, N. end of new wing

TEST PIT, 12-18”

Grassed field, N. end, E. of end of new wing

TEST PIT, 12-18"

Grassed field, W. side, along sidewalk, E. of
new wing

TESTPIT, 2°

NE comer of grassed area

TEST PIT, 12-18°

E. side of grassed area, 50 off Thatcher St. at
22 St.

TEST PIT, 127

N. side of bidg. , grassed yard, N. of
| sidewalk, E. door

TEST PIT, 127
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DEEP TEST PIT SAMPLES

| W. end of south asphalt parking lot, 40° off | TEST PIT, 12-13°
| bldg.
: Cengter of south parking lot TEST PIT, 10
| W. side of UST tank area, E. end of south "TEST PIT, 12’
§ parking lot
8. side of UST tank area TEST PIT, 12-13°
S. side of UST tank area TEST PIT, 3°

E. side of UST tank area TEST PIT, 11"
107 E. of old playground, N. end of new wing | TEST PIT, 11-12’
Grassed ficld, N. end, E. of end of new wing | TEST PLT, 10-11
Grassed field, W. side, along sidewalk, E. of | TEST PIT, 11-12'
new wing
NE comer of grassed area TEST PIT, 11°

E. side of grassed area, 50° off Thatcher $t. at | TEST PIT, 11’
22™ St
N. side of bldg., grassed yard, N. of sidewalk, | TEST PIT, 10-11"
E. door
S. side of UST tank area = | TEST PIT, 3°
NE corner of grassed area ERr

I TESTPIT, 11°

WATER SAMPLES -

Trip Blank L T WATER, QA/QC
Equipment Rinsate Blank = .. WATER, QA/QC

Based on field screening results, specific samples were selected for analysis by the DNREC
Environmental Services Laboratory, Samples submitted to a fixed laboratory (exclusive of
QA/QC samples) for all or part of the EPA TAL/TCL analytical package included:

0 7 shallow test pit soil samples;
<@ 5 deep test pit soil samples;

The specific parameters that were requested for laboratory analysis for scils and sediment are
indicated below (Table B).
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Table B. Samples Submitted for Laboratory Analysis
George Gray Elementary School

SOIL SAMPLES
X X X X
X
X
X X
X
X
X
X X
X MS/MSD
X Dupl. TP-4C
X Dupl. TP-SD
X
X i I Trip Blank
X X X X Rinse Blank

OCs — arget Compound List Volatile Organic C‘ornpounds
SVOC - Target Compound List Scmivolatile Organic Compotnds. ™2
Pest/PCBs — ‘I‘argel Compound LLst Pestlc1desa‘Pol'ychlonnated Blphenyls

TCLF - Toxu: Characteristic Leaching Prooedu;e Mgtals~A5 Ba, Cd, Cr, Pb, Hg, Se, Ag
Samples Submitted to DNREC Environmental Services Laboratory, Dover, Delaware

4.3.  Analytical Analysis R

The results received from the laboratory analysis wete compared to the following criteria: EPA
Region III Risked-Based Concentration Tables (RBCs) and DNREC Uniform Risk-Based
Standards (URS).

Deep and surface soil sampling analytical results were compared to the following criteria: the
RBCs for industrial and residential soiis and to the URS.

5.0 GROUNDWATER PATHWAY

5.1.  Hydrogeologic Setting

The George Gray School property is located within the Piedmont Phy siographic Provinee lying just
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The basement rock beneath the site is part of the metamorphic and igneous derived Wilmington
Complex. Meta-igneocusrocks formed mainly of andesine, hypersthene, clinopyroxeneand
magnetite with minor amphibole underlie the majority of the site. The southwest corner may be
composed mainly of hypersthene-quartz-andesine-gneisswith minor bictite and magnetite. (Figure
12} The thickness of the regolith at the site tay vary from @ to 50 feet. (Figure 13).

The water table aquifer in the Piedmont generally forms at the base of the regolith, directly above
the unweathered bedrock. The depth to groundwater varies depending on the depth of the
weathering and may be locally shallow. The Wilmington Complex stotes and transmits
groundwater almest entirely within fractures and generally in small quantities. Groundwaletylelds
from the hard rock of the Wilmington Complex are generally low, with the yield of the average
home well approximately 1 gallon per minute.

From the Fall Line south, the crystalline basement rock is overlain by the Potomac Formation,
consisting of variegated clays and silts with some interbedded sands. These sands are generally
thin and irregular in the northem part of the Coastal Plain. The Potomac Formation thickens to the
southeast but i3 expected to be generally thin immediately south of the project area. The Potomac
Formation is used extensively for water supply to the south of the prolect area where the sand layers
are sufficiently thick (Figure 12).

The study area is expected to have little potential for 51gmﬁcant groun dwaxcr supply development
as a result of low yields due te low n'ansmlssmtyof thc aqulfers and little available drawdowrn.

Local groundwater flow at the site is cxpccted to be south and est towards the Brandywine
Creek. : :

5.2,  Groundwater Targets

The George Gray School property :s Gontained entirely within the City of Wilmington’s
corporate boundaries. The City of Wilmington Water Department provides the potable water
supply. The city utilizes surface water from Brandywine Creek for its primary water supply.

The City’s closest intake is on the Brandywine Creek at a dam in Brandywine Park, 2.5 miles
upstream from the confluence of the Brandywine Creek and Christina River. Water is drawn
from the Brandywine Creek via a raceway with headwaters approximately 1.2 miles wesi-
northwest of the school property. The city supplies water to approximately 140,600 individuals
in the Wilmington melropohtan area and has water system interconnections with other area
suppliers.

The nearest public water supply well is located at Collins Park approximately four miles to the
south of the site. The Collins Park well is part of the Artesian Water Company (“AWC™) supply
system. The Collins Park Well serves approximately 3308 AWC customers. AWC utilizes a
blended water system of over 40 wells and 12 interconnections with the Cities of Wilmington,
Newark and New Castle, United Water Delaware, and the Chester (PA) Water Authority to serve
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its 171,800 customers.

The remaining public water supply wells belonging to AWC, are located more than 4 miles south
of the site.

The Water Supply Branch of DNREC conducted a DWUDS (Delaware Water Use Data System)
search for drinking water wells located within four miles of the site.

The nearest drinking water well is over one mile to the southeast of the site. Three domestic
drinking water wells were found within 1 to 2 miles of the site, one well was between 2 to 3 miles,
and rwenty-five wells were between 3 and 4 miles. Assumingan average of 3 petsons per
household, a total of 87 people are served by domestic wels within a four-mile radius of the site.
This number can be expected to be higher due to wells constructed prior to 1970 when the well
permitting program was initiated.

The nearest Wellhead Protection Area, as defined by New Castle County ordinance is
approximately 4.0 miles to the south and east.

5.3.  Groundwater Seample Locations

No groundwater samples were collected during this 1:hhas'oz>E ;}:f_l;.lge‘inves.ti:g:ation, Historical review
of the property indicates no significant sources of contamination other than filling of low lands.
In addition, there are no known groundwater targets in the area.

groundwater sarples from monitor welis or Geopfobe points during a later investigative phase.

54. Groundwater Cancfusidﬁié. .

The groundwater at the George Gray Scheol site is not used for domestic or public water supply.
Generaily, the groundwater flow direction is inferred te be toward the south and west, towards
the Brandywine Creek. However, several large (6 to 9 foot diameter) combined sewer lines are
present on or near the property and may affect groundwater flow directicn.

The groundwater table at the George Gray property is highly variable. Groundwater was
encountered in just 5 of the 11 test pits excavated on site, on top of the original marsh and
streambed deposit.
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6.0 SURFACE WATER PATIHWAY

6.1.  Hydrologic Sefting

There is no surface water on or directly bordering the site.

The Brandywine Creek is located approximately 900 feet west of the subject property. Surface
water coming from the site is expected to flow into the Brandywine Creek though overland flow,
or inte a combined sanitary and storm sewer system operated by the City of Wilmington. During
major storm events, excess water may discharge to the river from Combined Sewer Overflows
(CS0) located along the Brandywing Creek, just north of Northeast Boulevard.

The Brandywine Creek’s mean ammual discharge is 496 cubic feet per second (cfs). The Christina
River's mean annual discharge is estimated at approxXimately 678.6 (cfs). The Brandywine flows
approximately 1.5 miles to the confluence with the Christina River and the Christina joins the
Delaware River approximately 1.5 miles downstream. Both streams are tidal at the point nearest
the school property. The mean annual flow for the Delaware River, gauged at Trenton, New
Jersey, is 11,744 ¢fs. The Delaware River is the surface water pathway for the remaining target
distance. .

According to the National Flood Insurance Rate Maps (1996') the 51tc 13 ‘approximately 20 feet
above mean sea level and is located mostly within the spec:al flood hazard areas inundated by the
100 year flood (Zone AE) along Price’s Run (Flgure 11} Prlce s Run is apparently culverted
beneath the site. .

tributaries have been found to have elevated concentrations of bactena, toxic pollutants and heavy
metals. L

Contaminationto the Christina River is derived from point sources and nonpoint sources. Surface
water intakes for drinking water purposes are located on tributaries of the Christina River, including
- the Brandywine Creek upstream from the school area, however no public water intakes are located
downstream of the site. The Christina River is a major tributary of the Delaware River and would
contribute to its degradation.

6.2.  Surface Water Targets

The Brandywine Creek is the site's closest surface water pathway, located appreximaiely 904 feet
west of the study area. In addition, the Christina River and Delaware River are direct targets of the
site as a result of their relationship with the Brandywine.

In the Division of Fish and Wildlife's 1986-1921 Fina! Report, "Streams and Inland Bays Fish
Survey,” the tidal portions of the Brandywine and Christina Rivers were found to be used by

10
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several non-resident species of fish for spawning and nursery habitat. Many resident species that
use the Delaware River for spawning were found to reside in the tidal portions of the Christina
River. The tidal portions of the Brandywine and Christina Rivers also support species with
important commercial or recreational value, imcluding catfish and several types of bass.

The Cherry Island Flats, located on the Delaware River adjacent to Edgemoor, are considered a
primary spawning ground for the Striped Bass. Considerable recreational fishing occurs in the
vicinity. The Delaware River also supports a sizeable commercial blue crab fishery.

Several wetlands are located along the Brandywine and Christina Rivers downstream of the
Northeast Blvd. Bridge. (Figure 15)

The Delaware and Christina Rivers in addition to being designated fisheries are both used for

extensively for recreation. For example, the Wilmington Rowing Club is located just north of
the site on the Christina River.

6.3.  Surface Water and Sediment Sample Locations

No surface water or sediment samples were collected from the andymne Creek located to the
west of the George Gray site.

6.4.  Surface Water & Sediment Conclusions

There is no surface water on or directly bordcrmg the site,

The Brandywine Creek is located approxlmatcly 900 feet west of the subject property. Surface
water coming from the site is expected t6 flow into the Brandywine Creek though overland flow,
or nto a combined sanitary and storm sewer system operated by the City of Wilmington. During
major storm events, excess water may discharge to the river from Combined Sewer Overflows
{CS0) located along the Brandywine Creek, just north of Northeast Blvd.

No surface water or sediment samples were collected during this investigation due to a lack of a
direct surface water pathway.
7.0  SOIL EXPOSURE AND AIR PATHWAYS

7.1, Physical Conditions

According to the U. §, Department of Agricalture (USDA), Soil Conservation Service (SCS) soil
mapping teport, site soils consist of the Neshaminy-Talleyville-Urban Land complex. I consists
of well-drained Neshaminy and Talleyville soils that are used for residential and other
community developments. Much of this complex has been covered with fiil or grading
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materials, or has had much of the original soil profile removed. (Figure 14).

Test pit logs from the George Gray School investigation indicate that the subject site has
received fill materials including sands, silts, clays, gravels, rock, bricks, wood, metal, coal and
coal ash, incinerator ash, slags, concrete, and glass and other miscellaneous trash and debris.
Depths of fill materials encountered ranged from 2 to 13 feet. (Appendix C)

Approximately 25,600 pecple live within one-mile of the site with the nearest residences located
across the street and bordering the south parking area.

7.2.  Seil Sampliing Locations

A total of eleven (11) test pits were excavated on the George Gray school site. DNREC sampled
both shallow and deep soil media in the area of the investigation. Eleven (11} shallow and
fourteen (14) deep soil samples were collected using a backhoe from test pits excavated to a
maximum of 17° or until groundwater is reached. Test pits were used to evaluate subswrface
conditions of fill. Shallow and deep swil samp]es were taken from each test pit. The test pits
were then subsequently backfilled and leveled using the excavated mvaferials. In addition, five
{5) shallow scil samples were collected from locations near the bmldmg All soil samples were
screened in the SIRB mobile laboratory. S

Of the thirty (30) soil samples collected and field screeneciﬂi..‘é;l-(lﬂ) were selected for laboratory

analysis. Specific parameters for analysw were requested for the sarnples as indicated in
Table B. o :

Analytical results were a..ompared to‘the RBC valucs for Industrial and Residential soil or to
DNREC Uniform Risk-Based R.cmedmt;on Standards where appropriate.

A map showing the soil sample locthons is included in Figure 16. Test pit description logs are
shown in Appendix C.

7.3, Soil Analytical Results — Inorganics

Field screening of all test pit and shallow soil samples for metals were completed nsing the XRF
instrument. Of the samples screened, (including two (2) field duplicates), six (6) soil samples
(one shallow and five deep) were submitted for laberatory analysis of inorganic parameters. Two
(2) of these samples were also submitted for Toxic Characteristic Leaching Protocol {TCLP)
analysis. The complete XRF data sheets are shown in Appendix G.

Soil Inorganic Results — Field Screening Data
Field screening using XRF indicated elevated metals concentrations in several samples. Based

on XRF results, five samples contained Lead at a concentration greater than the residential
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cleanup level. Other metals noted to be elevated in selected samples included Iron, Manganese
and Zine. Samples with elevated metals were generally associated with the presence of coal or
incinerator ash. {Appendix G)

Soil Inorganic Results — Laboratory Data

As a result of the field screening, six (6) deep soil samples were submitted to the laboratory for
inorganic analysis. The tabie below lists inorganic compounds exceeding Risk-Based
Concentration benchmarks or DNREC Uniform Risk-Based Standards. Complete inorganic data
tables are shown in Tables 1 and 2 (Appendix F). The data validation package is included in

Appendix D,

Table . Seil Samples Exceeding Benchmarks- Inorganic Laboratory Data

RBC RBC
Residential -} Industrial
Soil Sample Analyte | Concentration Soil . ix Soil URS
(mg/kg) mghks) | (mgkg) | (mgikg)
TP-48 Arsenic B.5 43¢ 3.8 2n/0.4c
Lead 1510 400 1000 400
Manganese 210 L 180
TE-2D Iron 36400 . 23000 23000
Manganese 439 - 180
TP-4C Arsenic |} . 102 o 0.43c 3.8¢ 20/0.4¢
Lead 7% SHLFO9 400 400
Manganese | 21191 1230
TP-9D Arsenic 18 0.43¢c 3.3c 20/0.4¢
Iron 44500 23000 23000
Lead 546 400 400
Manganese 607 180
TP-15 (dup. 4C) Arsenic 12.3 043¢ 3.8¢c 2n/0.4c
Lead 1450 400 1000 400
Manganese 228 180
Zinc 1010 1000
TP-16D Arsenic 40.8 23n/0.43c 3.8c 2n/0.4c
fron 80800 23000 23000
Lead 632 400 400
Manganese 735 180
Zing : 1510 1000

RBC - EPA Region I1I Risk-Based Concentrations,4/12/99

URS — Remediation Standards Guidance under the Delaware Hazardous Sybstance Cleanup Act, 2/98

n-non-carcinogen c-carcinogen VI - as Chromium V]
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In addition to the inorganic analysis performed by the DNREC labotatory, two soil samples were
submitted for Toxic Characteristic Leaching Procedure {TCLP) analysis for metals. TCLP
analysis tests the leaching potential of a material and determines if it classifies as a hazardous
waste. Based on the resuits of the XRF field screening, samples were selected to include samples
with higher concentrations of Lead, considered to be a contaminant of concern at the site. Sample

TP4C (2145 mg/Kg (XRF), 709 mg/Kg (Lab)) and TP-9D (920 mg/Kg (XRF), 546 mg/Kg
{Lab)) were selected for TCLP analysis.

The results of TCLP analysis are shown in Table L. below:

Tabie D. Toxic Characteristic Leaching Procedure {TCLP) Results

Sib i
ND — Not Detected co IR
BOLD - Sample Concentratipn Exceeds TCLP Regulatory Level

TCLP analysis indicates that both sé:nb_l;s; ﬁere below the regulatory level for Lead as a
hazardous waste. The other metals were also below the applicable levels.

7.4 Soil Analytical Results — Organics

Seil Organic Results — Field Screening Data

Field screening for organic compounds utilized Gas Chromatography/Mass Spectroscopy
{GC/MS) for volatile and semivolatile compounds, and Immunoassay test kits for polycyclic
aromatic hydrocarbons (PAH) and polychlotinated biphenyls (PCB}. GC/MS results indicated
no volatile compounds in the soil samples collected at the site, however a number of samples
contained significant concentrations of semivolatile compounds, These results were supported
by the PAH immunoassay test kits which detected carcinogenic PAHs at estimated
concentrations greater than 50 ppm in six samples. Immunoassay test kits for PCBs indicated no
PCBs above the detection lirnit for the kits. {Appendix H)

14
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Soil Organic Results — Laboratory Data

As a result of the field screening, seven (7) soil samples (five shallow and two deep) were
submitted to the laboratory for all or part of the TCL organic analysis. Seven samples were
analyzed for semivolatile organics, one was analyzed for pesticide/PCBsand one received volatile
organic apalysis. The table below lists organic compounds exceeding Risk-Based Concentration
benchmarks or DNREC Uniform Risk-Based Standards. Complete inorganic data tables are shown
in Tables 3 thru 11 {(Appendix F). The data validation package is included in Appendix E.

Table E. Soil Samples Exceeding Benchmarks - Organic Laboratory Data

RBC Soil
Soil Compound Concentration | Residential | Industrial URS
Sample (ng/kg) {g/kg) (ng/kg) | (ng/kg)
58-4 Benzo(a)anthracene 5500 875 900
Benzo(b)fluoranthene 5400 875 ‘ 900
Benzo(a)pyrens 4500 87 784 90
Indeno(1,2.3-cd)pyrene 3100 875 .4 900
Dibenz(a,h)anthracene 1500 &8 ... T&4 o0
TP-35 Benzo{a)anthracene 14000 ~TUBTS ] 7840 200
Benzo(b)fluoranthene 14000 o 875 ¢+ 7340 200
Benzo(a)pyrene 11000 | i 87 784 40
Indeno(1,2,3—cd)pyrene 890G | . B75 7840 500
Dibenz(a,h)anthracene 3400 87 784 Q0
TP-55 Benzo(a)pyrene . - 550 - 87 90
Dibenz(a,h)anthracene | . 160 87 90
TP-68 Benzo(a)anthracene | 1700 875 900
Benzo{b)fluoranthene { 2000 875 900
Benzo(a)pyrene = 1400 87 784 90
Indenc{1,2,3-cd)pyrene 940 875 200
Dibenz{a h)anthracene 430 87 90
TP-95 Benzo(a)anthracene 1200 875 200
Benzo(b)luoranthene 1400 875 900
Benzo(a)pyrene 1100 87 784 90
Dibenz{a,h)anthracene 310 87 g0
TP-10D | ~ Benzo{ajanthracene 2000 875 900
Benzo(b){luoranthene 1800 875 900
Benzof{a)pyrene 1400 &7 784 oG
Indeno(1,2,3-cd)pyrene 1200 ~ 875 200
Dibenz{a h)anthracene 450 87 90

RBC - EPA Region III Risk-Based Concentrations, 10/22/97
URS - Remediation Standards Guidance under the Delaware Hazardous Substance Cleanup Act, 2/98
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7.5 Air Monitoring Results

A formal air sampling program was not conducted at the George Gray Elementary School! site.
Air monitoring was performed during sampling and drilling activities as part of the Health and
Safety Plan utilizing a Foxboro TV A 1000 Dual Photo Ionization Dretector/Flame [onization
Detector (PID/FID). No readings significantly above background were noted in the breathing
zone during the investigation.

7.6, Soil Exposure and Air Pathway Conclusions

A review of area records and maps indicates that the property was primarily open land with little
development untii approximately 1926. Soil classification in the site area consists of well-
drained Neshaminy and Talleyville soils that are used for residential and other community
developments. Much of this complex has been covered with fill or grading materials, or has had
much of the original soil profile removed. A streambed formerly crossed the property and is now
either filled in or culverted beneath or around the property.

Observations made during test pitting activities indicated that the fill materials include sands,
silts, clays, gravels, rock, bricks, wood, metal, coal and coal ash; incinerator ash, slags, concrete,
and glass and other miscellaneous trash and debris. The fill materials were placed on top of the
original streambed or marsh deposit, consisting of gray and dark gray siits and clays. In the

southwest comer, the native material appears to have been réd, orange and gray clays of the
piedmont. Depths of fill materials encountered ranged from. 2'to 13 feet.

Approximately 25,600 people live wim'ir;;ﬁpg—'riﬁi}; of the site with the nearest residences located
across the street and bordering the south parking area.

The property is mostly unfenced :a;ngi aqpéss is unrestricted on the majority of the property. The
south parking area is paved and fencéd.

Soil samples were collected from 11 test pits locatiens throughout the site area. Sample
locations were chosen on the basis of known historic land use activities and to provide a
representative coverage across the property. Soil samples were field screened for PCBs and
PAHs and related pesticides using immunoassay test kits and for metals using XRF.

Based on the results of field screening, soil samples from the George Gray School property
exhibited elevated concentrations of some metals, most notably Arsenic and Lead. Arsenic and
Lead were bath detected in shallow and deep test pit soil samples in excess of screening
benchmarks of 0.43 mg/Kg and 400 mg/Kg, respectively (Residential Risk-Based Concentrations
and/or Uniform Risk-Based Standards). Test pit soil samples also contained Arsenic and Lead at
concentrations greater than the screening levels for Industrial soils of 3.8 mg/Kg and 1000
mg/Kg, respectively.

Elevated Arsenic and Lead concentrations were confirmed by laboratory analysis of selected
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samples. Five out of six soil samples submitted to the laboratory exhibited Arsenic
concentrations greater than screening benchmarks, with a high of 40.8 mg/Kg Arsenic in sample
TP-16D (the field duplicate of TP-9D). Five out of six soil samples submitted to the laboratory
contained Lead at concentrations above the benchmark for residential soil (URS) and two of
these exceeded the Industrial soil URS. The highest concentration of Lead detected was 1510
mg/Kg. The highest Lead concentrations were detected in test pits TP-4 and TP-9 and were
associated with coal or incinerator ash found in the test pits,

Iron, Manganese and Zinc were also detected in soil samples at concentrations greater than the
residential URS and/or RBC’s.

Twao samples were submitted for TCLP metals analysis. TCLP analysis indicates that both
samples were below the regulatory level for Lead as a hazardous waste. The other metals were
also below the applicable levels.

Immunoassay screening and subsequent laboratory analysis of seil samples indicated no
significant concentrations of PCBs to be present in the site samples.

Carcinogenic PAHs were the primary organic contaminant of concem wnh six out of seven
samples submitted for laboratery analysis sngmﬁcant]y exceeding thcscrcemng benchmark. The
highest total PAH concentration was over 120 ppm in sample TP 3S. SampIe 58-4 also
exhibited significantly elevated total PAH values.

validator also reported that the chromatograms for soil samplcs TP-38, TP-10D, TP-6S and SS-4
exhibited coal ash/tar C11-C22 arumanc petroleum patterns. The results exceed HSCA guidance
criteria in TP-38. : P :

Some general information is presentcd below regarding several contaminants of concern detected
during this investigation.

Arsenic

Arsenic was detected above screening benchmarks in soil samples across the site.

Arsenic is found naturally in the earth’s crust. It is alse a by-product of smelting of metals and
burning of fossil fuels. The primary use of Arsenic is in weed and insect pesticides and as a
wood preservative. It is also used in lead-base alloys for hardening lead used in batteries,
bearings and cable and as a rust inhibiter in antifreeze. Arsenic was also historically used in the
leather tanning process.

Systemic effects of Arsenic ingestion include irritation of the digestive tract, decreased
production of red and white blood cells, abnormal heart function, blood vessel damage. liver and

17




George Gray School — BPA [T

kidney injury and impaired nerve function.

One of the most common characteristics of ingestion of inorganic Arsenic is the appearance of
dark and light spots on the skin, or small corns or warts on the palms, soles and trunk. Arsenic
ingestion has also been connected to increased incidence of some forms of cancer. In contrast,
there is also some evidence that small arnounts (normal dietary intake) of Arsenic may be
beneficial to good health.

Lead

Lead was detected above residential and/or industrial screening benchmarks by XRF and
laboratory analysis in several soil sample locations,

Lead is a naturally occurring metal. It has many uses, primarily in the production of batteries. It
is also commen in ammunition, metal products such as solder and pipes, roofing, and shielding
for x-rays. Many paints used to contain Lead. It can also be produced from the bumning of fossil
fuels.

Lead has been classified by the EPA as a Group B2 - Probable Human Carcinogen. While there
is no reference dose or slope factor value for Lead, it is desirable to minimize Lead exposure to
the extent possible, especially for children who preferentlally absorb it. Children are also more
sensitive to Lead anemia than adults, and young children may experience subtle neurological
damage without ever exhibiting classical signs of _;uvemle lead brain damage, such as loss of
motor skills and speech. Leamning ability may be 1mpalred due to motor incoordination, lack of
sensory perception or inability to conccntratc :

Lead can also affect the ludneys thc ccntral nervous system and the immune system and can
cause anemia and weakness. ~-

Usual Lead cleanup values that are commonly considered are the 400 mg/Kg residential level
generally applied by the EPA as a trigger cleanup guideline. Lead in soils in residential
neighborhoods above 400 mg/Kg merits further evaluation in future efforts: i.e., evaluation of
blood-lead levels. The DNREC screening level for Lead in industrial soils is 1000 mg/Kg.

Polycyclic Aromatic Hydrocarbons (Benzo (a) pyrene, Benzo(a)anthracene,
Benzo(b)luoranthene, Indeno(1.2,3-cd)pyrene, DiBenzo(ah}anthracene,
Benzo{k)fluoranthene)

PAHSs were detected above screening benchmarks in several of the soil and sediment samples
collected throughout the site as part of this investigation.

Benzo (a) pyrene (BaP) and the others are polycyclic aromatic hydrocarbon (PAH) compounds.
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They are formed during the buming of petroleum products and plant or animal materials. It is
also found in coal tar, road and roofing tars and in creosote. Cigarette smoke also contains
PAHs. PAHs can enter the body by breathing smoke containing the material or by ingesting it.
It is not normally absorbed through the skin, but small amounts may be if the skin has contact
with heavy oils containing PAHs.

PAHs have been shown to cause tumors in laboratory animals and are suspected human
carcinogens,

8.0 OTHER ENVIRONMENTAL EVALUATIONS

Members of DNREC evaluated the files on the subject property for the presence of Underground
Storage Tanks and Asbestos. The Hazardous Materials Summary/Cost Proposal prepared by
USA Environmental Management, In¢. (USAEMI) was also reviewed.,

8.1 Underground Storage Tanks

A memorandum describing the results of the DNREC Undergrmmd S rage Tank Branch (UST)
review of the property is included in Appendix I.

Two Underground Storage Tanks (U 5Ts), fomerl}iicqqt_aiﬁmgiheaﬁng oil are located in the
10,000 gallen. The UST Branch has determined t.hat thesé tanks must be removed or properly
abandoned. No surface evidence of other USTs was rioted, however the presence of other tanks
couldn’t be completely ruled out S

8.2 Asba:Mead-basedPai}-‘:r_.,

Asbestos Containing Material (ACM) in the form of thermal insulation, floor tiles and debris was
noted on the inside of the building. Some possible ACM may also be contained within the built-
up roofing materials. DNREC-SIRB advises that prior to any demolition an asbestos survey viaa
State of Delaware Certified Professional Firm must be performed to identify any other
possible asbestos containing materials.

Several damaged paint surfaces were tested by USAEMI for the presence of Lead. All but two
samples tested contained Lead in excess of the level established by EPA as “positive”.
Stabilization or abatement of Lead-containing paint in the building should oceur to reduce
potential hazards.
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8.3 Hazardous Waste

The presence of several drums of unknown material was noted in the USAEMI report. The
contents of these drums should be tested to characterize the material and then the drums should
be disposed of in accordance with applicable regulations.

The building contains fluorescent light fixtures that were noted in the USAEMI report. PCB
containing oils were present in the ballasts associated with these light fixtures. The fluorescent
tubes and PCB containing ballasts should be removed and properly disposed of in accordance
with applicable regulations.

9.0 SUMMARY AND CONCLUSION

The Delaware Department of Natural Resources and Envirenmental Control (DNREC) Site
Investigation and Restoration Branch (SIRB), in cooperation with the United States
Environmental Protection Agency (EPA), conducted a Brownfield Preliminary Assessment II
(BPA II) for the former George Gray Elementary School located at 2113 Thatcher Street in
Wilmington, Delaware.,

The former George Gray School property currently occupi'é's;-an appro;éi:mately 4.0+ acre block
on the east side of Wilmington. The information dlscussed m tms repoert is confined to the
property only. i

The primary proposed reuse of the bmldmg isa Charter School This adaptive reuse of the
building w0uld include the additions. of a culmary arts school and possible catering business, a

and a recording studlo

The purpose of the Brownficld Preliminary Assessment I was to investigate the possible
existence of released hazardous substances at the George Gray School property through the
collection and analysis of envirorunental samples. The media sampled included surface soils and
deep soils. Soil samples were field screened by the DNREC SIRB Analytical Chemist and
selected samples were submitted to the DNREC Division of Water Resources Environmental
Services Laboratory for analysis of specified parameters.

The analytical data generated from the collection and laboratory analysis of the environmental
samples was subsequently evaluated to determine the potential for human and environmental
exposures to hazardous substances.

After the completion of the BPA II, DNREC submitted the report to the EPA and State officials
who will decide whether the site should undergo further investigation or obtain a “No Further
Action” (NFA) designation under the Federal Superfund and/or State Site Investigation &
Restoration Branch Programs.
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The BPA Il is intended to provide a general characterizationof the environmental conditions
present at the site and does not provide a 100% complete surface and subsurface assessment of the
project area or individual properties. The assessments contained within are based solely on
conditions at the time of sampling and the specific locations evaluated.

As part of the BPA I, 11 test pits were excavated and 30 shallow and deep soil samples were
collected. Test pit logs from the George Gray School investigation indicate that the subject site
has received fill materials including sands, silts, clays, pravels, rock, bricks, weod, metal, coal
and coal ash, incinerator ash, slags, concrete, and glass and other miscellaneous trash and debris.
Depths of fill materials encountered ranged from 2 to 13 feet.

The groundwater at the George Gray School site is not used for domestic or public water supply.
Generally, the groundwater flow direction is inferred to be toward the south and west, towards
the Brandywine Creek. However, several large (6 to 9 foot diameter) combined sewer lines are
presert on or near the property and may affect groundwater flow direction.

The groundwater table at the George Gray property is highly variable. Groundwater was
encountered in just 5 of the 11 test pits excavated on site, on mp of thc original marsh and
streambed deposit. :

No groundwater samples were collected during this phase of thc mvcsugatlon Historical review
of the property indicates no significant sources of contammatwn other than filling of low lands.
In addition, there are no known groundwater targets in the area

or into a combined sanitary and storm sewer system operated by the City of Wilmington, Dunng
major storm events, excess water may discharge to the river from Combined Sewer Overflows
{CSO) located along the Brandywine Creek, just north of Northeast Boulevard.

No surface water or sediment samples were collected during this investigation due to a lack of a
direct surface water pathway.

The property is mostly unfenced and access is unrestricted on the majority of the property. The
south patking area is paved and fenced and most of the remaining property is grass covered.

Soil samples were collected from 11 test pits locations throughout the site area. Soil samples
were field screened for PCBs and PAHs and related pesticides using immunoassay test kits and
for metals using XRF.

Based on the results of field screening, soil samples from the George Gray School property
exhibited elevated concentrations of some metals, most notably Arsenic and Lead. Arsenic and
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Lead were both detected in shallow and deep test pit soil samples in excess of screening
benchinarks.

Elevated Arsenic and Lead concentrations were confirmed by laboratory analysis of selected
samples. Five out of six soil samples submitted to the laboratory exhibited Arsenic
concentrations greater than screening benchmarks, with a high of 40.8 mg/Kg. Five out of six
soil samples submitted to the laboratory contained Lead at concentrations above the benchmark
for residential soil (URS) and two of these exceeded the Industrial soil URS. The highest
concentration of Lead detected was 1510 mg/Kg. The highest Lead concentrations were detected
in test pits TP-4 and TP-9 and were associated with coal or incinerator ash found in the test pits.

Iron, Manganese and Zinc were also detected in soil samples at concentrations greater than the
residential URS and/or RBC’s.

Two samples were submitted for TCLP metals analysis. TCLP analysis indicates that both
samples were below the regulatory Ievel for Lead as a hazardous waste, The other metals were
also below the applicable levels.

Immunoassay screening and subsequent laboratory analysis of sail samplcs indicated no
significant concentrations of PCBs to be present in the site samples

Carcinogenic PAHs were the primary organic contaminant of concern with six out of seven
samples submitted for laboratory analysis signifi canﬂy exceeding the screening benchmark. The
highest total PAH concentration was over 120 ppm in sample TP-35. Sample 58-4 also
exhibited significantly elevated total PAH values

In addition to the laboratory data prcscmc& in the tables and analytical data package, the data
validator also reported that the ch.romatograms for soil samples TP-3S, TP-10D, TP-6S and SS4
exhibited coal ash/tar C11-C22 arl:-matlc petroleum patterns. The results exceed HSCA guidance
¢riteria in TP-38. :

A review of the George Gray School property was also undertaken by representatives from the
DNREC Underground Storage Tank Branch (UST) and Air Resources Branch in order to
evaluate the presence or absence of underground storage tanks or asbestos. In addition, USAEMI
performed a hazardous materials evaluation of the building structure. Along with the issues
related to testing of environmental media, these assessments have resulted in the following
recommendations:

e Twe Underground Storage Tanks (USTs), formerly containing heating ¢il are located in the
southeastern comer of the property in the parking lot. The tank sizes are listed as 8000 and
10,000 gallon. The UST Branch has determined that these tanks must be removed or properly
abandoned and the surrounding soil sampled for contamination. No surface evidence of other
USTs was noted, however the presence of other tanks couldn’t be completely ruled out.
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Asbestos Containing Material (ACM)}) in the form of thermal insulation, floor tiles and debris
was noted on the inside of the building, Some possible ACM may also be contained within
the built-up rocfing materials, DNREC-SIRB advises that prior to any demolition an asbestos
survey via a State of Delaware Certified Professional Firm must be performed to identify
any other possible asbestos containing materials.

Several damaged paint surfaces were tested by USAEMI for the presence of Lead. Ail but
two samples tested contained Lead in excess of the level established by EPA as “positive™.
Stabilization or abatement of Lead-containing paint in the building shounld occur to reduce
potential hazards.

The presence of several drums of unknown material was noted in the USAEMI report, The
contents of these drums should be tested to characterize the material and then the drums
should be disposed of in accordance with applicable regulations.

The building contains fluorescent light fixtures that were noted in the USAEMI report. PCB
containing oils were present in the ballasts associated with these light fixtures. The
fluorescent tubes and PCB containing ballasts should be remcved and properly disposed of in
accordance with applicable regulations. 2

Based upon the information collected from the Brownfield Prellmlnary Assessment 1T at the
former George Gray Elementary School, the DNREC STRB identified the following issues and
concems, which need to be addressed with DNREC overmght

Based upoen the contaminants detected in the on-snc smls there is potential exposure of
people to contaminated soil thmugh madvertent ingestion and airborne dust, primarily during
excavation, e =

especially in the area containing Lead and PAH concentrations,

Two heating oil USTs are out of compliance and must be removed and the surrounding soil
sampled and analyzed,

Remediation and proper disposal of the asbestos containing materials and lead containing
paint should be completed,

Removal and proper disposal of fluorescent tubes and PCB containing oil and ballasts should
be completed.

LI1I:ljj:hib
Lji99036.D0C
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Site Location

Figure 1: Location of the George Gray School in the State of Delaware




Site Location

Figure 2: l.ocation of the George Grav School in New Castle Countv




FIGURE 3. Location of George Gray School, Wilmington, Delaware
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Figure 16. Soil Sample Locations at the George Gray School
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PHOTOGRAPHS

South Parking Lot — George Gray School

Field - North East Side of School

Hazard Signs for Asbestos and I.ead — Inside Remediation
Test Pit #1, Native Material

Test Pit #4, Coal/Incinerator Ash Matcriﬂ

Test Pit #10, Clay and Peat Layer 16" Level

Test Pit #9, Ash and Brick Layer, -3° Level
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Photograph 1: South parking lot — George Gray School

Photograph 2: Field — Northeast side of school




Photograph 3: Hazard signs for asbestos and lead — inside
remediation

Photograph 4: Test Pit #1, native material







Photograph 8: Test Pit #9, gray ash layer 7-11"
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RaPID
Prep™

-
' ‘,MOHMICRON

PCB
Sample Extraction Kit

« Intendad Uss

For um i conunction with RaPID Pras™ Sol Collectien Kit acd the
PLE AP Amrry® Kit for determination of PC8 im ol

= Principla

Bafom the 1870 mguiations of 1hw Twxic Sulertonces Control At
wirh gt i placa, petyciionated Wphawys PGB} wers praduced
i 1t Unitud St aiun for mm i w witly vority of isdhsiriad
wpphcaiions inciudieg Nacirical iransfommmry and capacitecs, printe,
ikt wd puaticiley. The chemical sad physicsl stability of 1hwm
cempounds ¢ lesd 1n [oag Inme envircoosentsd peoblams The nos-
puier structum of this class of campomndy impacts 1 bydrophobicity
(bl allrvry PCA5 10 adcork reacily e s aad athi sold wrinces.
Aceornie datemingtisa of the PCE contant of sads nospcted of
ol Enimplion s MCESSAEY [a muke approprinte dycisions reganling
2119 clawnp 3 remadintion,

They rengents cantgined w Iha RaPi0 Prep PCE Sampls Exiraction
Kit huve besn optimized for Fust. afficken) temoval of PCR from sod
W CONWaNEEN| prt Pk of 1he asnpiy for immuneassay ol e
of indmraad 1y tihw invesigaier. Th sysubn alows for neable,
caniorhimat 3nd coat wiincine datarmisyieny at 1he fuld testig or
remadislmn mte.

+ Descriptlon of Contents

1. PCE Extraction Sokaioa
100™% mmaihenol with soit diapersion agest.
pur kit: 20 botiler conlaining 20 ml each
2. PCEB Extroct Dikant
Bollyrmd coling selulion coptesning p tivmn amd 31abizars
withsul any darecizbie PCB.
par kit; 20 viads cenaining 25 mi msch
3. Twanty fvw mizoliter precision pipet.
4, Pipet ligs
purkit: 21 diopoyobds piasiic tips
5. Chein of cuntody coatoicer kabels,
parkit: 30 |sbuls for dvani vigle

= Reagent Storags and Stabillty

Stant 3l gz end compnaents in & dry wall walilsed sme ol
2-30°C. Reapdnts mary bt uxwd wtif the wxpicstion duie shawn wn
thy vimls,

Lonsult locat. slats and lederal repulationy for proper dispossd ol =l
e

= Matarlals Not Provided

In adelltlos 18 the mytorigts previded, the Tollewing tanes will be
mcerawy for ihe parformums ol b procedure;

» RoPID Prap Sad Collsclion Kil

+ stopwalch or check wilh sacond band

+ P Mriching pan

» prolectha glovan

= iigiial halsmce {optionn), wwalstl from Obeic)

« Sample Information

This kil was vafekyled bor ura with soll samplas. Oibee types of
samgle mutrices and solid wasies mey require diffarnt procaduns
towatrmct PLA

+ Procedural Nates and Precautlons

Dw ot wrn any eagaat baywnd ity siatad sheil Bla,

Siaty seconds el comtinmous ngitwiion of e 3oR tampla i 1he

prusanca of the axtracthes salution b Eporiant Tor good sxtraction
sificiancy. Use of moms misola thmr o mwmhttu-n
adepte vimhing time i recommended.

Jiewnd cominct of exiraction sshution [ DO% mmikenell with thie ynd
muroes membraned, H chis mepent comes in contact with tim
wath with weter,

Tha rwealy fve micreliler pipet it considerad diapasable and thald
e discarded alier the it resgenta e deplied

Dunt 10 1he [oge cibtion Factor used, I acouency of the fiod
mrsull will dapmnd in past on the cacn tolea in pipatting the el
vrtracl indo the dosni.

« Limitations

Tha FCE Sernpln Extrmction Kit. when used in cosjnglim with
AxPIC Prap Sail Codactlon Xis sad the FCB RaPID Ascay, will
pewvide ycrgening results. Fosilive msults mey naed ta ba
conlamnid by & noo-rmmusstegicsl method.

= Extraction/Filtration Procedure

Reend thm Procadural Notas epd Procadions end 1bm A sPI0 Prep Sed
Collaction kit packape incart balwm procasding. Vareus sail
ammpling options s pryssntad in vha Sei Collection Xit package
nsart.

1. Wite cample inlormation oa (ha lnbely provided for 1ol
collection device, 4xtract collacchen visks and PCB Exirach Diluand
viah Appiy [sbals 1o apprapriste veasals,

Z. Sempliag: Remove \ba acoaw cap froen ther soil colieciar and
<olizcl 3nd by valume o by wwight s Tolmwes:

23 Ay volume: With the plunper felly dapressed [pashed to T
tog of the (ebe), pech sou imi o L wpun ond of 1he collction ube.
Usscraw tha phengar rad Fram int planger by Jurning the handia
counterclockwiza. Luval tha 30il flusik with the 1op of 1he collacior
tide wzing the plunger rad. 1Fging the kass pertion ol 1he handh
pleth tha 306 zemple and tha plungar 1o 1ha batiom.

22 Ry weight oxing digital balance:

Dptlon 1. Remove sorew cap. Tk i 2ail collecior with s
plumpar rod. CoMect Ihe sod "By volene.” Wval it off sad push 1w
sod and plunger 1o Uy bottem of he tubs, Aewttach plenger red
a0d wiigh thet 1ubsy contineg the sl Sublnact arginad wight
from finel weight 10 detarmion soié weight, Fecerd the weight of
the 2ol

Option 2. Rwmove 1he scrww cap mnd pkanger rod from w emply
enbisclion tubs. Posiion the phenger at the: bottom of the celleciion
tubs. Artach tha rid bias piwce provided wnd place thet Iubs & 10
wirighl punitimn on The baksnce and 1ars wight, Waigh 19+ 0.1
o gt soikanio the whbe., Record the 1ad wright,

3. Extractisn

3.1 Posstion the aod callaction ol contamng i 4ed sample wpnighl
in ihe Styrefoam rack.

3.2 Poar ihe canigndy #f ong vigd of PLE Extrmction Sohtion imto
tha celieio, Sew by cop haitbout Ritar s lightly lnlni!
surn thal 1ha luar cap s secumd.

3.4 SHAKE VIGORDUSLY AND CONTINUVOUSLY HIII RT
LEAST A0 SECDNTE. Addiional sbahing miay by repuired to
Boush cp Inrge oF dry 2ol agompates

A5 Pogition the cofuction tube vpright i 1ha rack ﬂm-h
mkxtinrn t it The ok lezat e minetes

It batch procesamp ic dezired, up 10 21 aod samples with ydded
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PCB in Soil

¢ Intanded Use
For datwesion of Polyciecinatad Blphanyls PCAs byl

« Matertala Raquirsd but Not Pravided
AuPtD Prap™" Soll Colacthan Kt wod PCB Saraple Extraction Xii

* Procadural Notss end Pracautions

hmﬁmh-ﬁﬁmﬁlnhm.‘ul
i the PCE Sample Etrattion Kil. thes, fokiew the

pruihern wy dencribed bu it PCE RaPI) Assmy®® Kl packugy
[~ 13

A with all inesesacoryy, » cunsintesd tchoiqus i the bey 1a
aptirnnl prformsace. To obtain 1 provinrt paciion, b ooy In
st anch (ubm i ws dentical manmar.

Asd rengenis diraetty to the baitam of (e tube whis Tves
tamiinci byiween Hh cuagewts wnd the pigal 1l Thiz el i
2nurk cokaliient guaatiting of ragen in the test mixtur.
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STANDARD OPERATING PROCEDURE
In-Situ Field Screening of Metals

in Soil by Radioisotope Excited
X-ray Fluorescence Spectrometry

Scope and Application

. This method discusses the application of the bench top Quanx for screening of metals in soil.

The data generated on the Quanx allow rapid evaluation of the extent of contamination for
the purpose of site characterization and remediation.

The method will alse address data integrity by discussing resolution, mneasurement precision,
accuracy, and the need for occasional sample preparation for exceptionally moist or coarse
soil.

The elements quantitated in the main soil application on-board the analyzer are: Ca, Tl, Cr,
Mn, Fe, Co, Ni, Cu, Zn, As, Se Hg, Pb, Ag, Cd, Sb, Ba. Any element heavier than
phosphorus can be substituted into this list.

For the Quanx, the method is applicable to bazardous waste site characterization and
screening for the metals and detection limits listed in Appendix A. These detection limits are
calculated from each element analyzed in a clean Silicate matrix for 200 second count time.

Refer to the Quanx manual for instrument hardware informatien, software menu schematic,
instrument specifications, source and battery replacement, etc.

This procedure may involve hazardous materials, operations, and equipment. All of the
safety concerns associated with the use of this method will not be addressed. The operator
should refer to the Quanx manual and pertinent OSHA gnidelines for proper equipment and
soil handling procedures.

Method Summary

. The principle of X-ray fluorescence analysis is based on atomic excitation. Elements in a soil

sample are irradiated with a beam of X-rays. Inner-orbita] ¢lectrons in the atom are
photosgjected and leave the atom in an excited state as a resuit of electron vacancy.
Relaxation of the atomt occurs when an outer orbital electron fills the vacancy and results in
emission of X-rays possessing energy unique to each element in the sample.
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2. For in situ soil measvrements, the analyzer probe is simply placed directly on the soil surface.
Each of the three radioactive sources are rotated into position irradiating the soil for an
amoun$ of time that has been determined to adequately measure the elements of interest in
the soil. The mercuric iodide detector is simultaneously processing emitted characteristic X-
rays from the elements in the soil. Intensities extracted from the individual X-rzy spectra are
applied to an iterative calculation using coefficients derived from fundamental parameters.
The operator is presented with element concentrations in parts per million (ppm) with
theoretical standard deviations.

III. Interferences

1. Moist conditions ¢an cause soil to adhere to the probe face window. To avoid contamination
of subsequent measurements, periodically check the window for macroscopic soil particles.
In most cases a dry cloth can be used to wipe the probe face and window clean.

2. The coarseness (or particle size), moisture content, and degree of homegeneity of the soil can
interfere with the accuracy and/or precision of a measurement, In the case of in-situ soil
analyses, best results are obtained on reasonably dry, flat, compacted surfaces of fine-grained
soils. Good results can be obtained at moisture contents up to about 25%, beyond this point
the s0il is wet mud and must be contained in a sample cup.

3. Overlapping element ernission lines in the spectrum can be a source of interference in some
cases. An example of this is the overlap of lead L-lines with arsenic K-lines. Samples with
exceptionally high lead concentrations elevates the detection limit of arsenic in the soil,

IV. Apparatus and Materials

1. Quanx X-ray fluorescence spectrometer is equipped with thres electrically coded detectors.

2. A trowel for smoothing and compacting soil

3. Soil jars or strong plastic bags for taking samples

4. Drying dish for moist soil can be either glass, Teflon or disposable polyprepylens

5. Vented microwave oven

6. Grinding device for hormogenizing dried soils. Mortar and pestle or tungsten carbide
grinding vessels.

7. Plastic sample cups - 32 mim.
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8. X-ray film - 6.3 um polypropylene X-ray window film.

V. Fundamental Parameters Instrument Calibration

As mentioned in the method summary, measured analyte intensities are used to calculate
element concentrations using a fundamental parameters (FP) algorithm of the form:

Concentration =R x S x ({1 + SUM [Ay x C,.D

where, R = the measured analyte X-vay intensity relative to the pure element intensity

S = a calculated sensitivity coefficient.

AN = the alpha coefficient describing the effect of matrix element “n” on the element
being calculated

CN = the concentration of the matrix element “n”

The quantity SUM[A, x C,,] is a summation of “n” element absorption-enhancement terms
containing fundamental parameters determined alpha-coefficients for the purpose of iteratively
composing element concentrations. The summation term allows the instrument to be sensitive to
any matrix variations within the soil, therefore eliminating the need for site specific standards.
The menu-driven software in the Quanx supports multiple XRF calibrations called
“Applications.” Each Application is a complete analysis configuration including elements to be
measured, interfering elements in the sample, and a set of FP calibration coefficients. The pure
element intensities, sensitivity and alpha coefficient are all installed during manufacturing so the
instrument does not need calibration.

VL. Instrument Operation Check

1. Energy calibration operations are available on the analyzer. Energy calibration is a menu
prompted operation executed by the user that involves placing the safety cover on the probe
and initiating the ENERGY CALIBRATION function. This energy calibration utilizes the
lead X-rays generated while irradiating the lead-lined safety cover. The automatic energy
calibration can be relied upon in cases where the instrument is being used daily. The safety
cover energy calibration should be used after the instrument has been out of use for several
days and the battery has been unplugged.

2. To document the instrument is operating within tesolution and stability tolerances, the
standard operational check should be run before each day of field work. This is done by
placing the pure element iron provided with the instrument over the window and running a 50
second analysis for each source. This should only be run with the probe in the lab stand base
using the sample safety cover. Once this is complete, proczed by viewing the raw relative
intensities for iron, manganese and cobalt. A relative intensity greater than 0.950 for iron and

_—— e ———rr—————
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less thar: 0.006 for manganese and cobalt indicates that the systern is working properly. Each
" day’s relative intensities should be written down in a log book for reference and
documentation.

VIL. Data Quality Assurance and Control

1. If contamination of the probe window is suspected, a blank should be run to verify the system
has been completely decontaminated. If a blank soil is not available, the Teflon plug
provided with the instrument can be used for this operation. The lab stand base and sample
safety cover with sample positioning ring should be used here to ensure safe operation. The
same count times used for field work should be used acquiring blank data. Before running
the blank, it is important to DISABLE THE DISPLAY THRESHOLDS to show not detected
elements on the results screen and alsc SHOW STD DEVIATIONS for observation. After
running the blank, observe the results for the elements of interest. The magnitude of the
resulting ppm concentrations should be no greater than three times the standard deviaticn
value above or below zero. The reported values of the elements of interest and their standard
deviations should be logged into a notebook for reference.

2. Since there is no sample preparation error in the in-situ measurement, but only sample
presentation error, duplicates will not be run. However, reproducibility {(precision) of a
measurement will be studied in Section VIII of this method.

3. A check sample should be run every 20 samples to document the stability and consistency of
the analysis for the element(s) of interest. The check sample should ideally be a soil from the
site that is near the action level and represents the particle size and degree of homogeneity of
the unknowns. The check sampie ¢can be contained in an X-ray sample cup for running in the
lab stand base and should be run with the same count time as the unknowns. These values
should be logged into a notebook to alert any significant trend in the analytical measurement.
An average, standard deviation and percent relative standard deviation (%RSD) should be
calculated from each days results. The quality of the results of the check sample should be
gauged by the guidelines provided in Section VIII on precision.

VYHI. Procedure
In-situ

1. The in-situ measurement can be taken by simply placing a probe on a flat area of fine grained
soil. Any rocks, vegetation or large objects should be cleared from the area to get best
results. Also, the immediate area to be measured should be flattened using a trowel (or the
battom of a shoe works well). Note that it is important that the probe be positioned flat
against the soil. As much as a sixteenth of an inch of airspace between the aperture window
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and the soil can disturb @ measurement. The area undemeath the probe face should not be
concave. A flat or slightly convex area provides best results. The analysis is initiated by
pushing the trigger button on the probe. The purpose of the DNREC, Bench top is more
accurate and precise.

Note: After an analysis, the instrument will display the results screen. From this sereen, the
results can be stored by pressing STORE to display the labeling screen. The AUTOSTORE
option can be employed when ali analyses are to be saved. This automatically displays the
labeling screen after a measurement and will avoid accidentally not storing 2 measurement.

Sample preparation and bench top analysis

Note: Although the fundamental parameters software automatically cotrects for any element
matrix variations in the soil, factors that are not accounted for include soil heterogeneity, particle
size and moisture content. These are the three factors that may require that a soil sample be
taken and prepared before analysis. In those cases, the sample can be prepared with the
follawing procedure and analyzed with the probe in the lab stand base.

1. Place approximately 5 grams of soil inte & drying dish. Remove any large pieces of organic
material, rocks or metal. '

2. Dry the soil in a microwave on 100% power for 3-5 minutes or in an oven at approximately
100° C until dry. Dry overnight if needed.

3. Grind the soil with a properly decontaminated mortar and pestle or mechanical grinder until
desired homogeneity is obtained.

4. Put the soil into a sample cup, seal with 6.3 pm polypropylens X-ray film and analyze.

X Error Analysis

_ There are two main contributions to the error of an in-situ X-ray fluorescence measurement: the

error dus to instrument error and that due to sample inhomogeneity.

Instrument error is presented to operators after each measurement to provide the standard
deviation hased on theoretical counting statistics. The value of one standard deviation, displayed
with the results output, means that 68% of repeat measurements of a homogeneous sample will
fail within this error. Two times the standard deviation gives 95% confidence, while 3x provides
greater than 99% confidence. As discussed in Section VHI (Precision), error can be reduced by
increasing the count ime. However, the displayed standard deviation exrror does not include

errors due to uneven distribution of contaminants within the soil.
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The error due to soil inhomoegeneity is usually the most significant and least predictable. Since
the penetrating and escape depth of X-rays in soil is relatively small, inhomogeneocus distribution
of contaminants on the soil particles can degrade the accuracy and/or precision of a
measurement. Exceptionally large particle size soil will contain airspace which represents
sample inhomogeneity as it is presented to the probe aperture window. For these reasons, it is
important that the degree of soil homogeneity be studied for the site by taking a few samples
back to the laboratory, drying and grinding them, placing the soil in a sample cup, analyzing
them on the instrument in the lab stand configuration, then comparing the results with the in-situ
measuremenis. If the results vary consisiently high or low, then sa.mplmg the site and drying and
grinding each sample should be considered.

Possible errors from the in-situ measurement:
2T ot“inst. *hetero ™ Psize P maist

Possible errors from sample preparation method:

°2Tot'°2inst.+°2prep, where heterogeneity, particle size and moisture
problems are virtually eliminated and replaced by a sample preparation term. However, with
careful sample preparation the magnitude of those three terms can be determined.

X, Effect of Counting Time on Precision and Detection Limit
Precision

Determine the precision that can be expected by making repeat measurements of a sample at or
near the action level or level of concern established at the site. This sample can be the same as
the check sample described in the QA/QC section, so it will be run every 20 samples. The
precision objective should be + 20% relative standard deviation (%RSD}.

Since X-ray emission is an example of a random event, the precision of intensity measurements
is theoretically predicted and translated to a ppm value. One standard deviation of the counts
used in quantitating a measurernent (peak} is represented as the square root of those counts. This
is the value that is displayed as the error on the analyzer. Again, this is theoretically based on the
counting statistics only and doesn’t include any error due to sample inhomogeneity, moisture,
contarnination, etc.

N 100
SDEV =~/ Ni “%RSD = x100% = —
‘ N N

where, N, = the number of counts in the peak

%RSD = the percent relative standard deviation
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So, the precision or reproducibility of a measurement will get better with increasing count time.
However, increasing the count time by a factor of 4 will get 2X better precision. So a point of
diminishing returns is reached.

Example: Counttime 10 sec Std Dev 50 ppm
40 sec *25 ppm
160 sec +12.5 ppm

TRADE-QFF

Lower Limit of Detection Calculation

As discussed in the section on precision, increasing the count time will decrease the uncertainty
of a sample measurernent. Decreasing the uncertainty also decreases the detection limit. The
magnitude of this imprevement is illustrated in the tabie below:

Element Count time LLD Count Time LLD

Chromium 200 sec 180 ppm 600 sec 103 ppm

Lead 200 sec 14 ppm 600 sec 8 ppm
rsenic 200 sec 25 ppm 60 sec 14 ppm

The detectability of an element at a specific count time can be determined by evaluating the
reported standard deviation. the validity of data near the 11D can be judged by analyzing a soil
just above the detection limit. If the result is greater than 10 standard deviations the slement is
definitely present in the sample and can be accepted as a quantitative measure of it’s
concentration. A result below 3 standard deviations is, by definition, below the detection limit of
the instrument. Results between 3 and 10 standard deviations fall into a gray area. If possible,
increase the count time by a factor of feur and rerun the sample.
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Appendix A

Lower Limits of Detection for the Quanx [3 SD (BKG)]

RMS:sth:dmg
ms%6055.doc

Element

178
4.4
7.4
204
B2
313
23.8

8.7
2.7
3.0
6.3
2.7
L7
19.8
11.7

MDL (ppm)
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DEPARTMENT OF NATURAL RESOURCES & ENVIRONMENTAL CONTROL

Date:
Subject:

From:

To:

Through:

DIVISION OF AIR & WASTE MANAGEMENT
Site Investigation & Restoration Branch

MEMORANDUM
March 11, 1999

George Gray School Seoil Inorganic Data Validation

Robert M. Schulte .N\,\ ’b\\‘\"‘b\

Analytical Chemist

Lawrence J. Jones
Project Officer

Karl F. Kalbacher P;["/Y’ 7l l ?‘]

Program Manager
Overview

The Sample Delivery Group (SDG) consisted of ten (10) soil samples, one rinse
blank (SW-2), one trip blank (SW-1) and two field duplicate pairs (GGTP15 and
GGTP4C, GGTP16 and GGTPID). The Site Investigation and Restoration
Branch (SIRB) of the Delaware Departruent of Natural Resources and
Environmental Control {DNREC) collected the samples. Environmental Services
Section of DNREC analyzed the samples according to the Standard Operating
Procedures for Chemical Analytical Programs (SOPCAP) under the Hazardous
Substance Cleanup Act (HISCA). The samples were analyzed for full TAL
inorganics per the chain of custody.

Data Summary

All analytes were successfully analyzed for all samples.

Areas of concern are listed below according to the importance of the issue.
Major Issues

No major issues to report.

Minor Issues

The preparation blank (PB), continuing calibration blank (CCB), initial
calibration blank (ICB}) and rinse blank had reported results greater than the
instrument detection limit (IDL) for the analytes given below. The reported
results for these analytes in the affected samples that are less than five times

{<5X) the blank coucentration may be biased high and do not appear on the data
summary forms as detectable valid results. Negative blank values in the blanks
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may result in bias low result and all practical quantitation limits must be
qualified with a “UJ” as estimated. The following analytes were detected in the
blanks: Soil Blank- Aluminum 18.2 mg/Kg, Cadmivm .062 mg/Kg, Iron 4.11
mg/Kg, Manganese -.020 mg/Kg, Magnesium 8.12 mg/Kg and Zinc .173 mg/Kg.
TCLP Blank-Barium 1.52 ug/L, Cadmium -.251 ug/L., Chromium .68% ug/L, Iron
17.0 ug/L, Magnesium 53.8 ug/L. and Mereury -.1 ug/L.

Notes

The laboratory control sample was within validation quality contrel limits. No
qualification is necessary.

All analysis and preparation holding times were within validation quality control
limits. Ne qualification is necessary.

The TAL matrix spike recoveries for Barium, Copper, and Antimony were
outside validation quality control limits. Al positive results and practical
quantitation limits will be qualified “J” and “UT" as estimated, respectively, on
the data summary tables.

All interference check sample results were within validation quality control
limits. No qualification is necessary.

The serial dilution results were within validation quality control limits. No
qualification is necessary.

All instruments were calibrated daily. No qualification is necessary.

All quantitation and quantitatiou limits were checked against the raw data. No
qualification is necessary.

All data were validated in accordance with the National Functional Guidelines
for Evaluating Inorganic Analyses, With Meodifications for Use within EPA
Region III.

No method of standards addition was performed.

The CRDL standard results are within vatidation quality control limits. No
qualification is necessary.

The instrument detection level study was conducted within validation quality
contro] limits. No gualification is necessary.

TAL Mercury, TCLP Mercury and Zinc laboratory duplicate results were outside
of validation quality control limits. All positive results and practical quantitation
limits wiil be qualified “J” and “UJ” as estimated, respectively, on the data
summary tables.

All analysis run times were consistent and within validation quality control
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limits. No qualification is necessary.

The field duplicate comparison results are as follows:

Concentration mg/Kg

Compound GGTP-9D GGTPR16D %RPD
Aluminum 12700 11900 7
Arsenic 18.0 40.8 7R*
Calcium 3610 4680 26
Chromium 31.3 561 57*
Copper 94.9 343 78*
Iron 44500 803800 SB*
Manganese 607 735 19
Mercury 0.79 0.46 53%
Nickel 35.8 104 o8*
Selenium 2.9 4.2 37*
Vanadium 41.5 41.3 <1
Zing B0 1510 32%
Barium 216 194 11
Lead 546 632 15
GGTP4C GGTP13
Aluminum 8630 7780 1G
Barium 413 529 25
Calcium 5250 4850 26 -
Chromium 21.1 21.6 2
Copper 128 124 3
Iron 12300 20700 51*
Lead 709 1450 69%
Mercury 0.46 0.62 30
Nickel 21.0 26.2 23
Selenium 32 4.1 25
Vanadium 344 393 14
Zinc 863 1010 16
Manganese 191 228 18
Arsenic 10.2 12.3 19

* Outside of validation quality control imits

Most field duplicate results are outside validation quality control limits. All
positive results and practical quantitation limits will be qualified “J” and “UJ” as
estimated, respectively, on the data summary tables .




Attachments:

Data Summary Forms

Results Reported by Laboratory Form IS
Chain of Custody

Support Decumentation
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RMSF9012.doc
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Lab Name:
Lab Ceode:
Matrix (soil/water):

Level {low/med):

% Solids:

Color Before:

Coler After:

Comments:

DE DNREC:DIV

DED23

Low

ENVIROFORMS/INORGANIC CLP

OF WATER RES
Case No.:

SQIL

65.5

1

Contract:

SAS No.:

Labt Sample ID:

Date Received:

INORGANIC ANALYSIS DATA SHEET

DNREC: DAWM

Concentration Units (ug/L or mg/kg dry weight):

QG00Gs

SAMPLE

5DG No.:

FORM I - 1IN

t ] i
ECAS No. E Analyte |Concentration!c
; | ] i
17429-90-5 !Aluminum ! 8630 _|_
} 7440-36-0 !'Antimony |} 0.95 IUIN
17440-38-2 'Arsenic ' 10.2 1
y7440-39-3 !'Barium - 413 | 'NH
172440-41-7 !Bervllium ! 0.78 !B
17440-43-9 !Cadmium : 0.25 |B
17440-70-2 i1Calcium ! 52503
t7440-47-3_ (Chromium | 21.1 _
17440-48-4 !Cobalt ! 8.4 |B
17440-50-8 !Copper ' 128 | IN
17439-89-6 !iron ] 12300
17438-92~-1 iLead ____ | 709 1
17439-95-4 (Megnesium | 683 !B
1{7439-96-5 !Mangenese | 191 _
17439-97-6 |Mercury | 0D.46 | =
17440-02-0 ! Nickel ! 21.0_!
17440-08-7 |Potassium | 1640
{7782-49-2 'Selenium ! 3.2
17440-22-4 'Silver ' 0.43 'U
17440-23-5 |Sodium____ | 727 'B
17440-28-0 )Thallium | 1.1 |y
17440-62-2 |Vanadium _ | 34.4 |
1 7440-56-6 | Zinc i B63 | 1=*
! ICvanide ' Lis 29 (o
GREY Clarity Before: QOPAQUE
YELLOW Clarjty After: CLEAR

T T T T ey SR S SNy S e —

A o = o e A T

T o T L A = -

Texture:

Artifacts:

1
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Lab Name:

Lab Code:

DEG223

ENVIROFORMS/INORGANIC CLP

i

INORGANIC ANALYSIS DATA SHEET

DE DNREC:DIV OF WATER RES

Case No.:

Matrix (soil/water}: SOIL

Level {low/med}:

% Solids:

Color Before:

Color After:

Comments:

&6

LOwW

.7

Contract:

SAS No.:

Lab Sample ID:

Date Received:

DNREC :DAWM

FORM 1

- IN

1 1 1
1 1 1
CAS No. Analyte |Concentration)c! @
1 1 1
[} F ol
17429-90-5 !Aluminum ! 7780 1 )
{7440-36-0 !Antimony_ ! 0.99_|UIN
1 7440-38-2 'Arsenic | 12.3 | !
17440-39-3 {Barium I 528 1_iN
17440-41-7 'Beryllium ! 0.73 B!
17440-43-3 !{Cadmium H 0.22 iB:
17440-70-2 icCalcium : 4850 1 1
17440-47-3 !Chromium ! 21.6 1
17440-48-4 |Cobalt ' 8.7 B\
17440-50-8 !Copper H 124 ' IN
17435-89-6 'Iron - 20700 |
17439-92-1 'Lead . 145¢ | 1
17439-95-4 {Magnesium | 645 |B|
17439-96-5 !Manganese | 228 | |
17439-97-6 _iMercury : 0.62 | _i#
17440-02-0 !Nickel i 26.2 ! !
17440-09-7 iPotassium | 1420 B}
17782-49-2 Selenium ! 4.1 3 1
17440-22-4 !Silver i 0.45 (U}
17440-23-5 !Sodium ' 568 {B}
17440-28-0 !Thatljum ! 1.1 0!
17440-62-2 !Vanadium | 39.3 1 1
17440-66-6 |(Zine i 1010 | =
i —__iCyanide H 0. 20 B
GREY Clarity Before: OPAQUE
YELLOW Clarity After: CLEAR

T e oy P Tk A Sy = vy —

SAMPLE NO.
1 1
1 ]
: GGTPIS !
3 i
1 I
S5DG No.: #06%60
98055980
12704798
’
]
Mo
1
B
P_!
B!
P!
P
P_|
P_;
P}
P!
P_;
P!
P!
P!
P!
cv|
B}
B!
P!
P!
P_!
P!
P_!
B!
C IMmnmpanla iy
Texture:- MEDIUM

Q00006

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Artifacts:




Lab Name:
Lat Code:
Matrix (soil/water):
Level (low/med):

% Solids:

Color Before:

Color After:

Comments:

ENVIROFORMSE /INOGRGANIC CLP

Q00011

FORM I - IN

SAMPLE NO.
1 .
INORGANIC ANALYSIS DATA SHEET H :
) GTP16d H
DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM ! !
DEO23 Case No,: SA5 No.: SDG No.: #06960
SOIL Lab Sample ID: %8055990
LOW Date Received: 12/04/98
51.5
Concentration Units (ug/L or mg/kg dry weight): MG/KG
1 1 | [ 1 ) 1
] 1 | 1 1 1 ]
ICAS No. i Analyte [Concentrationic] © iM
1 1 i 1 1 r 1
1 [ i i b
17429-90-5 1aluminum H 115300 _§ )
17440-36-0 lAntimony _ | 1.3 IUIN ‘B
17440-38-2 |arsenic : 40.8 | 1 P
17440-35-3 !Barium i 194 | N P
:1§4p-41-7 yBeryllium | 0.64 (B, :E_:
17440-43-9 1Cadmium i 0.67 B! H
17440-70-2 {Calcium : 4680 1} 2
17440-47-3 |Chromium |} 56.1 ) ¢} 1P
17440-48-4 !Cobalt ' 36.0 ! _! P}
17440-50-8 _!Copper ! 343 } N H 2
17439-89-6 'Iron ! 80800 ! ! I
17435-92-1 !Lead ' 632 | | P i
17436-95-4 |Magnesium | 1220 !B} iPp !
17439-96-5 !Mangenese | 7358 1. i
17439-%7-6_'Mercury i . D.46 | '= 1CV)
17440-02-0 INickel : 104 | 1} -
17440-09-7 !Potassium ! 867 _!B! P
17782-49-3 !'Selenium | 4.2 ;| VP
17440-22-4 !Silver : 0.58 U] P
{7440-23-35 !Sedium : 437 _}B| P
1 7440-28-0 iThalljium ! 1.5 U P
17440-62-2 [Vanadium__ ! 41,3 } i P
17440-66-6 !Zinc ' 1510 }_i= B
' ‘Cyanide !\ G&YF 3.5 !T! 1C _immeadsoliy
BLACK Clarity Before: OPAQUE Texture: MEDI UM
YELLOW Clarity After: CLEAR Artifacts:




Lab Name:
Lab Code:
Matrix (scil/water):
Level (low/med):

% Solids:

Color Before:

Color After:

Comments:

DE DNREC:DIV OF WATER RES

DED23

50

54

ENVIRCFORMS/INCRGANIC CLP

INORGANIC ANALYSIS5 DATA SHEET

Case No.:

IL

Low

-0

1

Contract:

SAS No.,:

Date Received:

DNREC: DAWM

Q0010

SAMPLE

8DG No.:

1
1
| GGTP3a
)
]

NO.

[ —

#06960

Lab Sample ID: 98055960

Concentration Units (ug/L or mg/kg dry weight):

1 1 ] ' 1
1 1 I r 1
1CAS No | Analyte EConcentration1c: Q
1 ] 3 1
1 ] 1 F—1
17429-90-5 iAluminum ! 12700_1 !
17440-36-0 ,aAntimenv | 1.2 {UIN_
r7440-38-2 !Arsenic : 18.0 | 1
17440-39-3 !Barium : 216 | _IW
17440-41-7 {Beryllium ! 0.69 B,
17440-43-9 'Cadmium ___| 1.2 _|B!}
17440-70-2 {Calcium : aglo | !
17440-47-2 iChromijium H 1.3 1
17440-48-4 !Cobalt ' 13.4 8!
17440-50-8 !Copper ' 84.9 |_IN
17435-89-6 iiron -1 44500 | !
17435-92-~1 !Lead | 546 _;_|
V7439-95-4 |Magnesium ! 1450 (8]
17439-96-5 |Manganese ! 607 1_1
17439-97-6 !Mercury i 0.79 | 1=
17440-02-0_ INickel | . 35.8 \_ V.
17440-09-7 !Potassium | 731 B!
17782-39-2 1Selen1um i 2.9 1
17440-22-4 |silver J .56 iU
17440-23-5 {Sodium b 177 B!
17440-28-0_!Thallium | 1.4 U
17440-62-2 'vgnadinum_ | 41.5 |
y7440-66-6 ! Zinc i 889 {_ |=*
i -.___iCyanide | 883 3+ 1U!
BLACK Clarity Before: OPAQUE
YELLOW Clarity After: CLEAR

FORM 1

IN

R R

Texture:

Artifacts:

12/04/98

P PR AL g

MEDIUM




Lab Name:

Lab Code:

Matrix (soil/water):

Level {low/med):

% Solids:

Color Before:

Color After:

Comments:

DEQ23

QCco003

ENVIROFORMS/ INCRGANIC CLP

FORM I -

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET ; H
{ GGTP4s !
DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM | H
Case No.: SAS No.: SDG No.: #06%960
SOIL Lab Semple ID: 38055910
Low Date Received: 12/04/98
71.1
Concentration Units (ug/L or mg/kg dry weight): MG/KG
i 1 ] 1 ] 1 1
1 1 ] 1 ] 1 1
iCAS No i Analyte |Concentratjion!C! @ MO}
1 1 1 1 1 1 1
I 1 I | | J— |
17429-90-5 !Aluminum ! 8840 :_{ VB
{7440-36-0 'Antimonv ! .93 JUuin___ P I
17440-38-2 lArsenic H 8.5 _1i 1P
17440-39-3 Barium ‘ 334 | IN By
17440-41-7 1Beryllium ! 0.82 1B, H <
17440-43-9 icadmium | 0.03 U] 1B}
17440-70-2_ iCalcium ___ | 8100_4_ 1B_i
17440-47-3 1Chromium ! 29.2 :_: H =
17440-48-4 !Cobalt : 3.5 1B} P
17440-50-8 !Copper ! 121 ! N p |
51539-39-6 :Ircn H 17100 |_1 P}
17439-92-1 !Lead ! 1510 ! ! 1P
17439-95-4 |Magnesium | 725 B Pt
17439-96-5 |Manganese | 210 1 VB
17439-97-6 |Mercury H 0.39 | '=x 1CV ]
17440-02-0 !Nickel ! 21,7 ¢ ! ‘B
}7440-09-7 |Potassium ! 1090 !B! P
'?782m£2_&_l§s!enium i 2.1 7 14 B
17440-22-4 15ilver ! 0.42 'u} P!
17440-23-5 | Sodium ' _.._301 B} P
{7440-28-0 |Thallium | 1.1 104 1P
17440-62-2 }vanadium ! 43.0_1_} By
17440-66-6 !Zinc H 341 | t# 1P
i ICyanide ! 8,30 a6 \v! 1C ! e alsclay
GREY Clarity Before: OQOPAQUE Texture: MEDIUM
YELLOW Clarity After: CLEAR Artifacts:

IN




Lab Name:
Lab Code:
Matrix {soil/water):
Level {low/med):

% Solids:

Color Before:

Color After:

Comments:

DEO23

83

LOwW

-3

ENVIROCFORMS/INORGANIC CLP

DE DNREC:DIV OF WATER RES
Case No.:

S01IL

1

Contract:

SAS No.:

Lab Sample ID:

Date Received:

INORGANIC ANALYSIS DATA SHEET

DNREC : DAWM

Concentration Units (ug/L or mg/kg dry weight):

00007

1
1
1
|
1

FOERM 1 -

IN

[ ) 1
i L] 1
Analvte ECOncantration1C: Q
i 1
1 I
{7429-90-5 !Aluminum__ !} 3730 | !
17440-36-0 i{Antimony ! 0.79 {U!N
17440-38-2 |Arsenic |} _ 0.86 04
{7440-39-3 |Barium - 76.1_}| N
17440-41-7 (Bervllium | 0.54 IB!
17440-43-9 Cadmium ___ ! 0.02 juj
1 7440-70-2 !Calecium H A0BG ||
17440-47-3 !Chromium ! 15.8 [_1
17440-48-4 !Cobalt ' 16.0_!_}
17440-50-8 !Copper : 4.1 {BIN_
17438-89-6 !Iron ; 36400 |
12439-92-1 !Lead ' 2.1 4 4
17439-95-4 |Magnesium ! 1670 ¢
17439-96-5§ :Manﬁanegg_: 439 | 1
17439-97-6 IMercury ! 0.06 |U}*
17440-02-0 !Nickel H 26.2 ;1
1 7440-09-7 .Pot3351um H 158 U,
17782-45-2 !Selenium ! 0.95 iU}
{7440-22-4 Sllver H 0.36 U}
:1140—23—5 iSodium i 33.7 14
17440-28-0 ‘Thall1um H 0.5%1 (U]
:119 -62-~ 2 'Vanadium : 36.2 (!
1 7440-66-6 1Zinc ' 18.7 1 _i%
! :Czani;:_l;: 1 Qo) At (U
BROWN Clarity Before: OPAQUE
YELLOW Clarity After: CLEAR

SAMPLE NO.
1 i
] 1
I GGTPR2d i
t ]
1 1
SDG No.: #06960
98055890
12/04/98
MG/KG
] ]
3 ]
M
i 3
=
B}
IP :
P!
\B_|
F
T
TB_1
PP
P
IP :
(P!
:5 )
!
v
P!
P
N
e !
{p_!
P
{B_i
1P|
:_C_:___}W;,:J.z?f?ﬁ’
Texture: MEDIUM
Artifacts:




ENVIROFORMS/INCRGANIC CLPB

Q00005

SAMPLE NO.
i
INORGANIC ANALYSIS DATA SHEET ! !
: ! GGEW-2 H
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM | :
Lab Code: DEQG23 Case No.: SAS No.: SDG No.: #08960
Metrix {(soil/water): WATER Lab Sample ID: 98056020
Level (low/med): LOW Date Received: 12/Q07/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
[ ] ) 1 ] 1 1 [ ]
[} [] 1 I 1 ] 1
1CAS No. | Analyte |ConcentrationiC] Q Mo
1 ] 1 1 1 [] 1
1 ] 1 | | | ]
17429-90-5 'Aluminum ! 15.5 v} P
17440-36-0 !Antimony ! 3.3 Ul 1P
17440-38-2 !Arsenic ! 4.0 U} ‘P
{7440-39-3 !Barium ' 0.43 !B} P
17440-41-7 (Bervilium |} 0.10¢ (U] PP _ )
17440-43-9_ ! Cadmium ; 0.10 10} B
17440-70-2 !Calcium ! 115 0} 1B
17440-47-3 !{cChromium | 6.4 B, VBl
17440-48-4 !Cobalt ! 0.60 jul i
17440-50-8 |Copper i 3.3 1B} P
17439-89-6 !Iron H 43.7 !B! P
17439-92-1 !Lead i 3.1 ) 4 123
i7439-95-4 |Magnesium ! 16.9 B! P
17439-96-5 |Manganese | 1.1 !B} P
17439-97-6 JMercury ! 0.10 (UI* ‘4
17440-02-0 !Nickel ! 6.7 B! By
17440-09-7 }Potassium | 660 U} P
11782-49-2 |Selenium __ ! 4.0 |U; P
17440-22-4 !Bilver ! 1.5 10 1P
17440-23-5 !Sodium ! 5260 )_) iB_i
17440-28-0 !Thallium °* 3.8 (0} VB
17440-62-2 }Vanadiuvm ! 0.60 U} 1P
17440-66-6 !Zinc ! 4.3 B! 1B
! ICyanide ;| 10.0 !u! o
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLGRLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I

IN
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000003

ENVIROFORMS/INORGANIC CLP

SAMPLE NO,
i
INORGANIC ANALYSIS DATA SHEET i '
H 4cGGTP H
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM ! H
Lab Code: DEG23 Case No.: SAS8 No.: SDG No.: #06960
Matrix {(soil/water): WATER Lab Sample ID: 98055920
Level (low/med): LOwW Date Received: 12707798
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
i i i I P
ECAS No. E Analyte ECOncentrationici Q EM E
1 L 1 1__ 1 [ ]
}7429-90-5 {Aluminum ! 1B S
17440-36-0 {Antimony ! i1 Vi
17440-38-2 !Arsenic ! 29.6 | | vB 1
17440-39-3 |Barjum ' 567 §_! 1B
17440-41-7 !Beryllium ! i I
17440-43-9 !Cadmium ' 3.9 I8} P
17440-70-2 'cCalcium ___ | it i
17440-47-3 |Chromium | 1.1_!B! Py
17440-48-4 !Cobalt H i i
17440-50-8 !Copper ! i i
{7439-86-6 !Iron ‘ ‘B! ‘i
17439-92-1 !Eead ! 1590 | 1} B
17439-95-4 !Magnesium | iB} i
17435-66-5 !Manganese ! i I
17439-97-6 {Mercury ' 0.10 (Ul 1CV)
{7440-02-0 'Nickel i it i
17440-09-7 {Potassium ! R N
17782-49-2 !Selenium ! 7.0 j_IN P
17440-22-4 i8ilver 4 1.5 10! B}
17440-23-5 iSodium , I N
17440-28-0 !Thallium | 11 )
17440-62-2 'Vanadlum ' i 1
'7440 66-6 !Zinc ! i bt
: ._umde i i .
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:
TCLP EXTRACT

FORM I - IN




Lab Name: DE DNREC:DIV OF WATER RES

Lab Code:

ENVIROFORMS/INORGANIC CLP

1

[NORGANIC ANALYSIS DATA SHEET

DED212

Matrix (socil/weter): WATER

Level {(low/med)}:

% Solids:

Low

0.0

Concentration Units {(ug/L or mg/kg dry weight):

Case No.:

Contract:
SA5 No.:
Lab Sample ID:

Date Receiverd:

DNREC : DAWM

000004

] 1 1 1
13 r 1 + ]
{CAS No. ! Analyte iConcentrationiC{ Q
] i ] ] I
] 1 r 1
17429-90-5 iAluminum | i_i
17440-36-0 !Antimony | i
17440-38-2 lArsenic H 45.2 _1\
17440-35-3 IBarium e 1040 ;_;|
17440-41-7 'Bervllium ! I
17440-43-9 !'Cadmium ' 0.10 'U!
17440-70~2 [Calcium ' N
17440-47-3 !Chromium__! 1.4 iB!
{7440-48-4_!Cobalt 1 i
17440-50-8 !Copper ! L
17439-89-6 |Iron i i
17439-92-1 'Lead ! 3070 ;!
17439-55-4 IMagnesium ' VB
17439-96-5 |Manganese ! 1
17439-97-6 !Mercury ' 0.10 iyls
17440-02-0 }Nickel __ ! 1
17440-09-7 iPotassium | HER:
17782-49-2 {Selenjum | 9.1 1 |
17440-22-4 'Sitver ! 2.0 'B!
17440-23-5 !Sodium : i
17420-28-0 }Thallium__| i
17440-62-2 |Vansdium | Vot
17440-66-6_"' Zinc : HIEH
b 'Cyanide ; HIEH

Color Before: COLORLESS

Color After:

Comments:

COLORLESS

TCLP EXTRACT

Clarity Before: CLEAR

Clarity After:

FORM i IN

CLEAR

A v S T T T oy o8 =

SAMPLE NO,
1 1
¥ 1
i 9d4GGTP :
: !
SDG No.: #06960
98055980
12707798
UG/L
1
1
M
1
—
|
[E—
]
u—
P !
P}
1
—_—
B!
]
u— |
P_!
1
[—
1
— 1
|
RN
P}
1
—_!
1
—
cv!
:
1
EE—
P!
B!
]
—
1
—
]
—
1
pa—
!
Texture:

Artifacts:







DEPARTMENT OF NATURAL RESOURCES & ENVIRONMENTAL CONTROL

DIVISION OF AIR & WASTE MANAGEMENT
Site Imvestigation & Restoration Branch

MEMORANDUM
March 11, 1999

George Gray School Organic Data Validation

Robert M. Schulte gy / 3/!!/5?

Lawrence .J. Jones
Project Officer

Karl F. Kalbacher KPU:' 2' i || % ¥

Program Manager
Overview

The Sample Delivery Group consisted of ten (10) soil samples collected by the
Site Investigation & Restoration Branch (SIRB) of the Department of Natural
Rescurces and Environmental Control (DNREC). The SDG included one (1)
rinse blank (SW-2) , one trip blank (SW-1) and two (2) nonaqueous field
duplicate pairs (GGTP-15 and GGTP4C, GGTP-16 and GGTP-9D). The ficld
duplicate pairs were not selected for organic analysis. All samples were field
screened.  Analysis selection was based upon the field screening results. The field
duplicate pairs did not require organic analysis. The DNREC Environmental
Services Section analyzed samples for Semivolatiles (7 samples), volatile
(1sample) and Pesticide/PCBs (1 sample) per the chain of custodies. The samples
were analyzed in accordance with the Standard Operating Procedures for
Chemical Analytical Programs (SOPCAP) under the Hazardeus Substance
Cleanup Act (HSCA).

Summary
All samples were successfully analyzed for all targeted compounds. All
instrument and method sensitivities were in accordance with the SOPCAP of

HSCA.

Areas of concern with respect to usability are listed below according to the
sericusness of the issue. :




Lawrence ], Jones
George Gray School
May 11, 1999

Major Issues

A practical quantitation limit standard was analyzed prior to any semivolatile
sample analysis. The practical quantitation limit standard was 1 ng/ul. The
standard CLP PQL standard is 10 ng/ul. This makes the practical quantitation
lirpit ten times less than as reported on the CLP form 1’s, The end data user

should be aware of the variation,

Minor Issues

The semivolatile matrix spike and matrix duplicate recoveries and relative percent
differences were reported outside of validation quality contro! limits. The Pyrene
and Acenaphthene spike recoveries were elevated due to the presence of part per
million levels of polyaromatic hydrocarbons. No qualification is necessary. A

comparison of all nonspike compounds is as follows:

Concentration ug/Kg

Compound GGTP-10D GGTPIOMS GGTP10MSD “%RSD
Flouarene 430 960 2001 21
Phenanthrene 2600 6300 1300 17
Anthracene 740 1500 330 22
Flouranthene 2800 5300 1500 28
Benzo(a)anthracene 2000 3800 1200 30

Chrysene 2000 3500 1 1200 35

Benzo(b)flouranthene 1800 2800 920 35
Benzo(a)pyrene 1400 2300 940 39
Indenc(1,2,3-cd)pyrene 1200 2000 810 39
Benzo(k)flouranthene 640 1100 670 48
Dibenz{a,h)antracene 450 240 340 31
Benzo(g,h,i)perylene 1000 1400 670 45

*Resulfs outside of validation quality control limits

The semivolatile samples GGTP35, GGSS4, GGTPLOD, and GGTPGS were

diluted. The sample extract was diluted to bring calibrated compounds within the
linear range of the instrument. “E” flagged data will not be reported on the data

summary table. The sample chromatogram exhibits coal ash/tar C11-C22

aromatic petroleum patterns. The results do not exceed HSCA guidance except
GGTP35. No qualification is necessary.




Lawtence J. Jones
George Gray School
March 11, 1999

Notes

The maximum concentration of all compounds found in the analyses of the rinsate
and preparation blanks are listed below. Samples with concentrations of common
laberatory contaminants less than ten times (<10x) the blank concentratien or with
concentrations of other contaminants less than five times (<3x} the blank
congcentration will be excluded from the data summary tables and not considered
chemicals of concern. The following compounds were found: bis(2-
Ethylhexylyphthlate 31 ug/Kg.

Semivolatile ending calibration C1703, contains Hexachlorcbutadiene,
Hexachloroethane, Benzo[k]flouranthene, Indenof1,2,3-¢d]pvrene,
Dibenz(a,ijanthrcene and Benzo(g,h,[iperylene outside of validation quality
control limits. All positive results and practical quantitation limits will be
qualified *T” and “UJ” as estimated for these compounds, respectively, for the
following sarmples: GGSW?2.

Semivolatile ending calibration C1736 contains N-Nitroso-di-n-propyl-amine, 4-
Nitroaniline and Benzo[k]fiouranthene outside of validation quality control limits.
All positive results and practical quantitation limits will be qualified”J” and “UJ”
as estimated for these compounds, respectively, for the following samples:
GGTP3S.

Semivolatile ending calibration C1732 contains Hexachlorocyclopentadiene,
Indenof1,2,3-cd]pyrene and Benzo[g,h,i]perylene outside of validation guality
control limits. All positive results and practical quantitation limits will be
qualified “J”" and “UJ” as estimated for these compounds, respectively, for the
following samples: GGTP2D, GGSS4, GGTPSS, GGTP6S and GGTPYS.

All volatile, semivolatile and Pesticide/PCB initial and continuing calibrations
were within validation quality control limits. No qualification is necessary.

All volatile, semivolaitle and pesticide/PCB system monitoring compounds were
within validation quality control limits. No qualification is necessary.

All volatile and semivolatile response factors were within validation quality
control limits. No qualification is necessary.

All volatile and semivolatile system performance checks were within validation
quality control limits. No qualification is necessary.

Al Pesﬁcideflé'CB, semivolatile and volatile laboratory control samples were




Lawrence J. Jones
George Gray School
March 11, 1399

within validation quality control limits. No qualification is necessary.

All dara was reviewed in accordance with National Functional Guidelines for
Evaluating Organic Analyses with modification for use in EPA Region II1.

All TICs were identified with a functionality group (e.g. unknown PAH).
Unidentifiable TICs were accompanied with a "?" and the spectra and/or spectrum
are included with the sample results behind the data summary tables. Some peaks
are unidentifiable due to non-spectra matches or coelutions.

The preparaticn and analysis holding times for all samples were within validation
quality control limits. No qualification is necessary.

All ¢leanup procedures were performed on the sample.

No field duplicate comparison could be achieved.

Attachments

Laboratory Form IS

Reviewed and Corrected Tentatively Identified Compounds
Support Documentation

Chain of Custody

RMS:s5lb
RMS92018 doc
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

GGTP2D
Lab Name: DE DNREC:DIV OF WATER RES. Contract: DNREC:DAWM
Lab Code: DEQ23 . Caze No.: SAS No.: 5DG No.: #6960
Matrix: (soil/waler) SCIL Lab Sample ID: DE(5589 ' q 0030
Sample wtivol: 250.6 (g/mL} G Lab File ID: D11236.D
Level: (low/med) MED Date Received:  12/7/98
% Moisture: not dec. a Date Analyzed: 12/9/98
GC Column: DB&624 ID: 053 {(mm)} Dilution Factar: 1.0
Soil Exiract Volu'me: 100000 {ulL} Soil Aliguot Yolume: 100 (ul)

Concentration Units:

CAS No. Compound {ug/L or ug/Kg) vg/Kg Q
[74-87-3 Chioromethane 200 u
[74-83.9 Bromomethane 200 u
75-001 -4 Viny! Chloride 200 5)
[75-00-3 Chloroethane 200 u
7509-2 Methylene Chloride 200 J
67-64-1 Acetone 200 U
73-15-0 Carbon Disulfide 200 U
73-35-4 1,1-Dichleroethene 200 u
[75-34.3 1,1-Dichloroethane 200 U
540-58-0 1,2-Dichtoroethene (total) 200 u
G7-66-3 Chlareform 200 U
107-(5-2 1.2-Dichloroethane 200 U
[78-93-3 2-Butanone 200 19)
[71-55-4 1.1.1-Trichlorosthane 200 9]
156-23-5 Carbon Tetrachloride 200 u
75-27-4 Bromoedichloromethane 200 .U
78-87-5 1,2-Dichloropropane 200 u
10061-01-5 cis-1,3-Dichloropropens 200 u
79-01-5 Trichlorasthene 200 U
124-48-1 Dibromochloromethans 200 u
79-00-5 i,1,2-Trichlorosthane 200 u
[71-43-2 Benzene 200 u
10061-026 trans-1,3-Dichlotopropene 200 U
[75-25-2 Bromoform 200 U
108-10-1 4-Methyl-2-Pentanone 200 U
591-78-6 2-Hexanone 200 u
127-18-4 Tetrachleroethene 200 u
79-34-5 1,1,2,2-Tetrachloroethane 200 u
10%-858-3 Toluene 200 u
108-90-7 Chlorobenzene 200 U
100414 Ethylbenzene 200 U
100-42-5 Styrene 200 u
1330-20-7 Xylene {total) 200 u
FORM I VOA

/o0




1E EPA SAMPLE NO.
¥OLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS GGTP2D
Lab Name: DE DNRECiDIV OF WATER RES. Conlraci: DNREC:DAWM GO0 03 1
Lab Code: DE0O23 Case No.: SAS No.: SDG N, #6960
Matrix: (soilfwater) SOIL Lab Sample ID: 9805589
Sample wtivol: 250.6 (gml) G Lab File ID: D11236.D
Lavel: (low/med) MED Date Reccived:  12/7/98
% Moisture; not dec. a Daie Analyzed: 12/9/98
GC Column: DB524 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract ¥Yolume: 1000:0C (ul} Soil Aliquot Yolume: 100 (ul)
Concemtration Units:
Number TICs found: 0 (ug/Lorug/Kg) ug/Kg
(ICAS Number Compound Name RT [Est. Conc. Q
1.
2.
3.
4.
5.
6.
7.
E.
Q.
10.
11.
12.
13,
14.
15.
16.
17.
18.
15,
20.
21.
22.
23,
24,
25.
26,
27,
28.
9.
30,

FORM I VOA-TIC

3/90




WVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: DE DNREC:DIV OF WATER RES,

1A

Contract: DNREC:DAWM

EPA SAMPLE NO.

GGSW1

Lab Code:  DE023 Case No.: SAS No.: SDG No.: #6960

Matrix: (soilfwater) WATER Lab Sample JI»: 9805601 i, (} 00:0

Sample wrivol: 5.0 {g/mlL)}) ML Lab File 1D: D11230.I

Level:  (low/med} Date Received: 12/7/98

% Moisture: not dec. __L_ Date Analyzed: _12/9498

GC Column: DB624 ID: 053 {(mm) Dilution Factor: 1.0

Soil Extract Volume: (L} Soil Aliquot Volume: - (uL)

Concentration Units:
CAS No. Compound {ug/L or ug/Kg) ug/L Q
[74-87-3 Chloromethane 1t &)
74-83-0 Bromomethane 10 u
75-014 Vinyl Chloride 10 u
[75-00-3 Chlorcethane 10 U
75-00-2 Methylene Chloride 10 13
57 -6d-1 Acetone 10 U
[75-15-0 Carbon Disulfide 10 U
75-35-4 1.1-Dichlorpethene 10 u
[75-34-3 1,1-Dichloroethane 10 u
540-59-0 1.2-Dichloroethene (total) 10 u
B7-66-3 Chioroform 0 u
107-06-2 }.2-Dichloroethane 10 U
78-93-3 2-Butanone 10 U
[71-55-6 1,1, 1-Trichlorosthans 10 U
56-23-5 Carbon Tetrachloride i u
[75-27-4 Bromodichloromethane 10 U
[78-87-5 1,2-Dichl oropropane 10 u
10061-01-5 cis-1,3-Dichloropropens 10 uU
[79-01-6 Trichloroethens 10 u
124-48-1 Dibromochloromethane 10 U
[79-00-5 1.1,2-Trichloroethane 10 U
71-43-2 Benzene 10 U
10061-02-6 trans-1,3-Dichloropropene 10 U
[75-25-2 Bromoform 10 U
108-10-1 4-Methyl-2-Pentanons 10 u
591-73-6 2-Hexanone - 10 U
127-18-4 Tetrachloroethene 10 u
[73-34-5 1.1,2,2-Tetrachloreethane 10 U
108-88-3 Toluene 10 u
108-90-7 Chlorobenzege 10 U
100-41-4 Ethylbenzene 10 4]
100-42-5 Styrene 10 U
1330-20-7 Xylene (total) 10 u
FORM 1 VOA 3/90




1E EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQUNDS GGSW1

Lab MName: DE DNREC:DIV OF WATER RES. Centract: DNREC:DAWM go0021
Lab Code: DEQ23 Case No.: SAS No.: SDG No.: #6260
Matrix: (goil/water} WATER Lab Sample iD: 9305601
Sample wt/vol: 5.0 {g/mL) ML Lzab File ID: D11230.D
Level:  (low/med) Date Received: 12/7/98
% Mopisture: net dec. 0 Date Analyzed: 12/9/98
GC Column: DB624 ID: 053 {(mm) Dilution Factor; 1.0
Soil Extract Yolume: (uL) Soil Aliquot Yolume:; {ul)

Concenteation Units:
Number TICs found: 0 (ug/Lorug/Kg)  ug/L

CAS Number Compound MNarne RT [Est. Conc. Q
1.

bl Bk Boll ol I Bl B

e

11.
12.
13.
14.
15.
16.
17.
18.
19.

21.
22.
23.
24,
25.
26.
27.
28.
29.

FORM I VOA-TIC ' 3/90




1A EPA SAMPLE NO,
¥OLATILE ORGANICS ANALYSIS DATA SHEET
GGSW2
Lab Name: DE DNREC:DIY OF WATER RES. Contract: DNREC:DAWM
Lab Code: DED23 Clase No.: SAS No.: 3DG No.: #6960
Matrix: (soilfwater) WATER Lab Sample I 9805602 CGGOzS
Sample wifvol: 5.0 {g/mL) ML Lab File ID: D11231.1
Level:  (low/med) Date Received:  12/7/98
% Moisture: not dec. 0 Date Analyzed: 12/9/08
GC Column: DB624 ID: D033 {(mm) Drilution Factor; 1.0
Soil Extract Volume: {ul) Seil Aliquot Yolume: {ul)
Concentration Units:

CAS No. Compound (ug/L or ug/Kg) ug/L Q

74-87-3 Chloromethane i0 U

174-83-9 Bromomethane 10 u

75014 ¥inyl Chloride 10 J

175-00)-3 Chloroethane 10 u

[75-09-2 Methylene Chloride 10 u

67-64-1 Acetone 10 U

175-15-0 Carbon Disulfide 10 u

[75-354 1,1-Dichloroethens 10 U

[75-34-3 1,1-Dichloroethans 10 u

1540-52-0 1,2-Dichloroethens {total) 10 u

67-66-3 Chloroform 10 U

107-06-2 1,2-Dichlorosthans 10 U

78-93-3 2-Butanone 10 U

171-35-6 1,1,1-Trichloroethane 10 U

56-23-5 Carbon Tetrarhloride 10 U

75-27-4 Bromodichloromethane 10 u

(72-87-5 1,2-Dichloropropane 10 uU

10061-01-5 cis-1,3-Dichloropropene 10 8]

(79-01-6 Trichloroethene 10 U

124-48-1 Dibromochloromethane 10 u

[79-000-5 1,1,2-Trichlorosthane 10 u

71-43-2 Benzene 10 u

10061026 trans-1,3-Dichloropropene 10 U

[75-25-2 Bromoform 10 U

108-10-1 4-Methyl-2-Pentanone 1D U

591-78-6 2-Hexanone 10 - U

127-18-4 Tetrachloroethene 10 U

79-34-5 1.1,2,2-Tetrachloroethane 10 4]

108-38-3 Toliene 10 U

108-90-7 Chiorcbenzens 10 U

100-41-4 Ethylbenzene 10 u

100-42-5 Styrene 10 u

1330-20-7 Xylene (total) 10 U

FORM I VOaA 3/90




1E EPA SAMPLE NO.

YOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNLS GGSW2
Il.ab Name: DE DNREC:DIV OF WATER RES. Contract: DNREC:DAWM i CO002Z6
Lab Code: DEQ23 Case No.: SAS No.: SDG No.: #6960
Matrix: {soilfwater) WATER Lab Sampie ID: 9805602
Sampie wt/vol: 50 (g/mL)y ML A Lab File ID: D11231.D
Level:  {low/med) Date Received:  12/7/93
% Moisture: mnot dec. 0 Date Analyzed: 12/9/98
GC Column: DB624 [D: 053 (mm) Dilution Factor: 1.0
Soil Extract Volume: {ulL} Soil Aliquot Volume: {uL)

Concentration Units:
Number TICs {found: 0 (ug/Lorug/Kg)  up/L

KCAS Number Compound Name RT [Est. Conc. Q

e

4

o B Bl R R B

26.
27.
28,
29,
30.

FORM I VOA-TIC 3/90
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iD

c0064<

EPA SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name:DE DNREC:Div of Water Res

GGSW-2

Contract:DNREC: DAWM

Lab Code:DE0O213 Case No. SA5 ¥No.: SDPG No.:#6960
Matrix: {=soil/water)WATER Lab Sampla ID: GC3A7E72
Sample wt/vel: 1000 {g/ml}HL Lab File ID:
% HMeisture: decanted: (¥/N) bate Received: 12707798
Extraction: (SepF/Cont/Sonc)CONT Date Extracted:12/08/58
Concentrated Extract Volume: 10000 [ul) Date Analyzed: 12/29/58
Injection Volumg: 1.0 {ul) Dilution Factor: 1.0
GPC Cleanup: (¥/N)N pH: 7.0 Sulfur Cleanup: (¥/H) N
CONCENTRATION UNITS
CAS NO. COMPOUND (wg/L or ug/Kg)UG/L Q
ATG-84~6—-== alpna-BHG 0.05 [0
315857 —~———< beta-BHC 0.05 (U
315-86—-8B-———~w—— delta-BHC 0.05 |U
DH~89-5——————= gamnma-BHC (Lindane) 0.05 |U
T8=44=B————=—= Heptachlor 0.05 |U
308=00-2————==ATdxrIn Q.05 |U
111024-57———-—-Heptachlcor epoxide C.05 |U
8950-98-8—————— Endosulfan T 0.05 |U
6U=57-1—=—w—r Dieldrin 0.10 |U
72-55—-9——mw——o 4,47-DDE Q.10 |1O
F2=20-B—=—=~—— Endrin 0.10 |0
33213-65-9——==Endosulfan 11 0,10 {0
72-54-8————m~—— 4,4 "'-DDD G,10 (U
1031-07V-8----~Endosulfan sulfate 0.10 U
B0-29-3-—==——= 4,4 ' -DDT 0.10 |O
T2=43~5—="—= ==MathoxXychlor 0.50 (U
53454-70-5-—=—Endrin KeLone 0,10 |9
TdZ1-G3-4————— Endrin aldenyde 0.10 _|U
2l103-71-9-=———alpha-Chlordane 0.05 (U
B103-74-2———~——gamma-Chlordane 0.05 |0
S001-35-2————- oxXaphene 5.0_|U
12674-11-2-——=Aroclor-1C16 1.0 (U
11104~-28-2———=Atoclor=1221 2.0 U
111d1-i6-F-———=Eyoclor-1232 10 |0
=21-9~——=Aroclor-1242 1.0 |U
—29-6———-Aroclor- 1.¢ |U
11097-69-1-——Aroclor-1254 1.0 (U
11088-82-5———-Aroclor—1260 1.0 (U

FORM I PEST

OLMO0Z2.0




1D

000647

EPA SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATXA SHEET

Lab Name:DE DNREC:Div of Water Res Contract:DNREC:DAWM
Lak Code:DED23 Case No. SAS No.:

HMatrix: (scil/water)SOIL

Sanmple wt/vol: 30.0 {g/ml)G

% Molsture: 17 decanted: (¥/N) N
Extraction: (SepF/Cont/Sonc)SONC
Concentrated Extract Volume: 5000 f{ul)

GGTP-

2D

5DG No.:#6960
Lab Sample ID: GC3A7726
Lab File ID:
Date Recelved: 12/07/32B
Date Extracted:12/08/98
Date Analyzed: 1707799

Injection Volume: 1.0 {(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/M)Yy pH: 4.8 Sulfur Cleanup: (¥/N) H
CONCENTEATION UNITS
CAS NO. COMPQOUND {ug/L or ug/Kg)UG/KG Q

315-84-6~————— alpha-BHC 7.0 _|U
319-85—7—-=———— bata—-BHC 2.0 |U
313-B6=-B~————— del ta-BHC 2.0 |UO
58-B5-5——==——— gamma-BRC ( Lindane) 2.0 |T
76-44-8————wu— Heptachlor 2.0 |U
309-00-2—===== 21drin 2.0 |U
T11025a-57-————Heptachlor epoxXide 2.0 10
GEI-G8-Brw———— Endosulfan ¥ 2.0 |U
60=57=-]—==——= ~Dialdrin 4.0 (U
72— 55 G=———— =+4,4 "=DDE 4.0 |O
——————— Endrin $.9 |10

332 Iﬁ 35—§*---Enaosqu an 11 4.0 (U
72-54-8-—~————4,4"-DBD 4.0 (U
103T-07-8-————= osulfan sulfate 4.0 (U
50-289-3———=—== 4,4'-DDT 4.0 10
P e et Methoxychlor 20. |O
53494-/0-5-——-Endrin ketone 4.0 |0
73421-93-4-——= Endrin aldehyde 4.0 |O
B3103-71-0—c——= alpha~Chlordane 2.0 |0
5103-74—2~—==—— amma-Chleordane 2.0 U
F00I-35-2=———= loxaphene 200. |UT
12674-11-2———Aroclcor—-1018 40. |U
11104-38=-3-~==Aroclor—-1221 §i. |U
11141-T&6-5-—--Aroclor-123¢ 40, |0
53465-21-9————JAyoclor~1242 40. U
12672-79-8~——-Aroclor- 40. |U
1108 /-68~]1———=Aroclor—-1254 40. 4]
11096-82-E———-EroCclor—1260 45. (U

FORM I PEST OLMD2.0




1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGSS4
Lab Name: DE DNREC:.DIV OF WATER RES Coutract:  DNREC:DAWM
Lab Code: DED23 Case No.: ' SAS No.: SDG No.: #6960
Matrix: (soil/water) SOIL. Lab Sample ID: 9805800 0 0 0 11 4
Sample wi/vol: 30.2 (g/mL G Lab File ID: P2135.D
Level:  (low/med) LOwW Dats Received:  12/7/98
% Maotsture: 17 decanted: {Y/N): N Date Extracted: 12/8/98
Concentrated Extract Volume: 500 (ul) Date Analyzed: 1/11/99
Tnjection Volume: 2.0 {uL} Dilution Factor: 1.0
GPC Cleanup: {Y/N} Y - pH: 6.36
Concentration Units:
CAS No. Compound {ug/L or ug/Kg) up/Kg Q
111444 bis(2-Chloroethyl)ether 400 4]
1541-73-1 1,3-Dichlorobenzens 400 0
106-46-7 1,4-Dichiorobenzene 400 U
95-50-1 1,2-Dichlorobenzens 400 )
108-60-1 2,2'-oxybis(1-Chioropropane}) 400 u
67-72-1 Hexachloroethane 400} U
52 1-64-7 N-Nitroso-di-n-propylamine 400 U
08-95-3 Nitrobenzens 400 |5
[78-59-1 Isophorone 400 U
111-91-1 bis(2-Chloroethoxymethane 400 U
120-82-1 1.2 ,4-Trichiorobenzene 400 u
91-20-3 Naphthalene 920
106-47-8 4-Chiorcaniline 400 .U
B7-68-3 Hexachlorobutadiene 400 19
01-57-6 2-Methylnaphthalene 700
77-47-4 Hexachiorocyclopentadiene 400 U
91-58-7 2-Chloronaphthalens 400 U
B8-74-4 2-Nitroaniline 400 u
208-96-8 Acenaphthylene 390 i
131-11-3 Dimethylphthalate 400 U
506-20-2 2.6-Dinitrotoluene 400 13}
50-05-2 3-Nitroaniline 400 U
[83-32-9 Acenaphthene 1500
132-64-9 Dibenzofuran 970
121-14-2 2. 4-Dinitrotolugne 400 1)
186-T3-7 Fluorene 1300
84-68-2 Diethylphthalate . 400 u
[7005-72-3 4-Chiorophenyl-phenylether - 400 U
100-01-6 4-Nitrganiline 400 U
[B6-30-6 N-Nitrosodiphenylamine (1) 400 U
101-55-3 4-Bromophenyl-phenylether 400 U
118-74-1 Hexachlorobenzene 400 1)
Bs-01-8 Phenanthrene 8600 E

Form I S¥-1 3/90




1C EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGSs4
Lab Mame: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Lab Code:  DEO23 Case No.: ___ SASNo.: SDG No.: #6960
Matrix: (soil/water) SOIL Lab Sample ID: 9305500 C G 0115
Sample wi/vol: 0.2  (gmL G Lab File ID: P2135.D ‘
Level: (low/med) LOW Daie Received:  12/7/98
% Moisture: 17 decanted: {Y/N}: N Dare Extracted:  12/8/92
Concentrated Extract Volume: 500 {(uL) Date Analyzed: 1/11/99
Injection Yolume: 2.0 {uL} Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: &.36
Concentration Units:

CAS No. Compound (ug/L or ug/Kp) ugKp Q

120-12-7 Anthracens 2400

B6-74-8 Carbazonle 1800

[B4-74-2 Di-n-butylphthalate 400 uU

R06-44-0 Fluoranthene 9000 [

129-00-0} Pyrene 11000 4

B5-68-7 Burylbenzylphihalate 400 U

156-55-13 Benzo(z)Anthracene 8700 I3

@1-94-1 3,3*-Dichlorobenzidine 400 L

218.01-9 Chrysene 5900 [

117-81-7 bis(2-Ethylhexyl)phthalate 280 JB

117-84.0 Di-n-octylphthalate 400 U

[205-99-2 Benzo(bifluoranthene T500 jé

207-08-9 Benzo{k)fluoranthene 410 7

50-32-8 Benzo{a)pyrene 4500 [

193-39-5 Indeno{1,2,3-cd)pyrene 3100

153-70-3 Dibenzda hianthracene 1500

191-23-2 Benzo(g,h.i)perylene 2000

(1) - Cannot be separated from Diphenylamine

Form1 §V-2 3/90




Likrary Search Compound Report

aoo14s
Data File : c:\hpchem\l\data\da401l1l.cim\p2135.4 Vial: 14
Acg On : 11 Jan 35 2:04 pm Cperator: CIM
Sample : GGSs4 Inst : 5972-DEL4
Misc : ESN:8805&000 Multiplr: 1.00
Method : K:A\METHODS\I40111B.M
Title CLP BNA Calibraticn
Library : L:\NBS75K.L
R.T. Conc Area Relative te ISTD R.T.
24 .50 B.12 ng/ul 209553 Perylene-dlz2 20.45
Hit# of 20 Tentative ID Ref# CASH Qual
1 Anthracene, S-cyclohexyltetradecahy 38558 055255-70-4 60
2 (R)-(-})-14-Methyl-B-hexadecyn-1-o0l 24407 064566-18-3 42
3 3{4H) -Phenanthrenone, 4a,4b,5,6,7,8 w 33133 HP57684-12-5 38
4 6-{(2-Bromopropyl) -2 {1H) -pyridinone 26462 DOOOGO-00-0 27
5 3-Octyne, 2,2,7-trimethyl- 10435 D55402-12-6 25
Abundance Scan 2126 (24.502 min): P2135.D {-,*) m/z 95.00 100,.00%
6995 ﬂ
|
5000 hos e Y e
273 T
318 593426 483 | 24.14 24._86
: : : m/z 69.00 50.21%
m/z--x i00 200 300 200 | :
phundance#28558: Anthracene, 5-cyclohexyltetradec Jwﬂ%hhmj
ler P 1m trrs
E i- I T
5000- |- 24.14 24 .86
] Ill ) 135 274. m/z 55.00 75.74%
D -I Il I ‘Il!‘ T J' | T T Il-I | T T T | - T - l
m/z--x 100 200 300 400
phundance#24407; (R}-{-)-1l4-Methyl-8-hexadecyn-1-
1 68
I' T T T T I
] | 24.14 24.86
5000 i! m/z 1092.00 75 .42%
] ] l 35 !
1 195 252
D T T - I I}‘I‘I T I T T T T I T T T T I b T T T I ,JN/\"—NNW,'} .
m/z—-= 1¢0 200 300 400
phbundance#33133: 3 {4H) -Phenanthrenone, 4a,4b,5,6, T T T
19 . 24 .14 24 .B6
) 246 m/z 81.00 60.10%
] 63 WFJMWMMqﬂ
S000 -
] 181
| ! 23 Vi
3 ‘ i |‘ L
0 T T T F T T T T | L1 T T T | T T T T i T T T T '[ [ T T T T |
m/z--> 160 200 ado 400 24.14 24 .86
P2l3s.d T40111B.M Thu Jan 14 13:57:53 1599 EPDOSS Page 20




SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1F

EPA SAMPLE NQ.

TENTATIVELY IDENTIFIED COMPOUNDS GGSS4
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM A G 0 0 116
Lab Code: DE023 Case No.: SAS No.: * 8D No.: #6960
Matrix: (soilfwater) SOIL Lab Sample I 9805600
Sample wi/vol: 30.2 {g/ml) G Lab File ID: P2135.D
Level: (low/med) LOW Date Received: 12/7/98
% Moisture: 17 decanted: (Y/MN) N Dale Extracted: 12/8/98
Concentrated Extract Volume: 500  (ul} Date Analyzed: 1711499
Injection Volume: 2.0 {uL)}) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 6.4
Concentration Units:
Number TICs found: 22 {ug/L or ug/Kg) us/Kg
CAS Number Compound Name RT |[Est. Conc Q
L. Unknown Sty arobins prron Moo Zedld 1200 14
2. Unknown v # 363 2300 J
3. [Unknown 4 « 05| 1600 1.
4, [Unknown 2 b 4.56 25G0 14
5, 90-120 Naphthalene, 1-methyl- 6.58 330 IN
6. Unk C2 Naphthalene 739 320 J
7. Unk C2 Naphthalene 7.53 320 I
8. Unknown E4-€22  Amemassa _ 9.33 320 J
9. Unk 5-Ring PAH 19.8% 2000 J
10. Unknowne g -2z Fav s’ . 20.06 980 ]
Il. Unk 5-Ring PAH 20.200 2130 J
£2. [Unk S-R.ing PAH 20.52 1600 J
13. Unknown ¢ dr—s 2.2 Amz‘:c.- 20.59 460 ]
4. [Unknown - e 20.78 170 J
15. [Unknown ot 21.26 990 J
16. Unknpwn " r 21.99 820 ]
17. LUnk 5-Ring PAH # v 22.59 1100 J
18. Unk 5-Ring PAH ‘s 22.67 1300 I
12, L Frike 6—Rin§ PAH ., 7 23.03 480 I
20. Unknown ¢ 24 50 320 ]
21. 3,4:83,%-Dibenzpyrene £ /r-£32 L. 980 J
22, [%,4:9,10]Dibenzpyrene ., 24.75: T30 I
23, ]
24.
25.
26.
217.
28,
19,
30,

FORM I SV-TIC

3/90




SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET]

Lab Name: DE DNREC:DIY OF WATER RES

1B

Contract: D

Lab Code: DEQZ3

Marrix: (soil/water}

Sample wiivol:

Case No.:
SOI1L

302 (gl G

EPA SAMPLE NO.

GGSS4DL

NREC:DAWM

S5AS No.:

Lab Sample ID»: 9805600

S No.: #6960

(00151

Lab File ID: P2141.D

Level: (low/med) LOW Date Received:  12/7/98
% Moisture: 17 decanted: (Y/N): N Date Extracted:  12/8/98
Concentrated Extract Volurme: 00 (ul) Date Apalyzed: 1/12/99 .
Injection Volurme: 2.0 (ul) Dilation Factor: 5.0
GPC Cleapup: (Y/N) Y pH: 636
Concentration Units:
CAS No. Compound {ug/L or ug/Kg) ug/Kp Q
111-44-4 bis{2-Chioroethyl)ether 2000 ubD
541-73-1 1.3-Dichlarobenzens 2000 uD
106-46-7 1.4-Dichlorobenzene 2000 up
05-50- 1 1,2-Dichlorobenzene 2000 o
108-650-1 2,2"-oxybis(1-Chloropropane} 2000 uD
67-72-1 Hexachloroethane 2000 up
0621-64-7 N-Nitroso-di-n-propylamine 2000 uD
92-95-3 Nitrobenzene 2000 uUD
[78-59-1 Isophorone 2000 D
111-91-1 biz{2-Chloroethoxy)methane 2000 uD
120-82-1 1,2 4-Trichlorcbenzene 2000 UD
91-20-3 Naphthalene 1200 ID
106-47-8 4-Chloroaniling 2000 UD
57-6B-3 Hexachlorebutadiene 2000 ubD
21-57-6 2-Methylnaphthalene B30 ID
7 7-47-4 Hexachlorocyclopentadiene 2000 uD
11-58-7 2-Chloronaphthalene 2000 UD
B5-74-4 2-Nitroaniline 2000 uD
205-96-8 Acenaphthylene 380 D
131-11-3 Dimethylphthalate 2000 D
606-20-2 2. 6-Dinitratoluene 2000 upD
50-05-2 3-Nitroaniline 2000 UD
|B3-32-9 Acenaphthene 1960 ID
132-64-9 Dibenzofuran 1200 )3
121-14-2 2.4-Dinitrotoluene 2000 uD
B6-73-7 Fluorens 1600 ID
B4-66-2, Diethylphthalate 20600 UL
7005-72-3 4-Chlorophenyl-phenylether 2000 oD
100-01-6 4-Nitroaniline 2000 upD
B6-30-6 N-NMitrosodipherylamine (1) 2000 Ub
101-55-3 4-Bromophenyl-phenylether 2000 uD
118-74-1 Hexachlorobenzene 2000 UD
85-01-8 Phenanthrens 8200 D
Form1 5V-1 390




ic EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGSS4DL
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Lab Code: DE023 Case No.: SAS No.: SDG No,: #6960
Matrix: (soil/water) SOIL Lab Sample ID: 9805600 GGO152
Sample wt/vol: 30.2  (g/ml G Lab File ID: P2141.D
Level: {low/med) LOW Date Received:  12/7/98
% Moisture: 17 decanted: {Y/N): N Date Extracted:  12/8/98
Concentrated Extract Volume: 500 (ul) Date Analyzed: 1/12/99
Injection Volume: 2.0 {ul) Dilution Factor: 5.0
GPC Cleanup: (Y/N) Cy pH:  6.36
Conecntration Units:

CAS Na. Compound {ug/L or ug/Kg) ug/Kg Q

120-12-7 Anthracene 2600 D

86-74-8 Carbazoie 1700 ID

Bd-74-2 Di-p-butylphthalate 2000 UuD

206-44-0 Flugranthens 9100 D

129-00-0 Pyrene §700 e

R5-68-7 Butylbenzylphthalate 2000 UD

56-55-3 Benzo{a)Anthracene 5500 D

91-94-1 3,3"-Dichlorobenzidine 2000 uD

218-01-9 Chrysene 6100 D

117-81-7 bis(2-Ethylhexyl)phthalare 190 ID

117-84-0 Di-n-octyiphthalate 2600 uD

205-99-2 Benzo(b)fluoranthene 5400 D

207-08-9 Benzo(k)fluoranthena 3500 D

50-32-8 Benzo{a)pyrene 4900 D

163-39-5 Indeno(1,2,3-cd)pyrene 3600 D

53-70-3 Dibenzi{a hlanthracene 1400 ID

191-24-2 Benzo(g,h,i)perylens 3000 D

(1) - Cannot be separated from Dipheny!amine

Form 1 5V-2

3490




Lab Mame:

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1B EPA SAMPLE NO.

Lab Code: DEJ23

Matrix: (soil/water)

Sample wtivol:
Level: (low/fmed)
% Moisiure: 16

Concentrated Extract Volume:

Injection Volume:

GPC Cleanup: (Y/N}

GGTPIOD
DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Case No.: SAS No.: "8DG No.: #6960
SOIL Lab Sample ID: 9805597
30.2 (giml. G Lab File ID: P2132.D 000195
LOW Date Received:  12/7/98
decanted: (Y/N}): N Date Extracted:  12/8/98
_ 500 (uL) Date Analyzed: 1/11/99
2.0 {uL) Dilution Facter: 1.0
Y pH: 7.58

Concentration Units:

CAS No. Compound {ug/L or ug/Kg) ug/Kp Q
11144-4 bis{2-Chloroethyl)ether 390 u
541-73-1 1,3-Dichlorobenzens 350 U
106-46-7 1.4-Dichlorobenzene 390 8]
95-50-1 1,2-Dichlorobenzens 350 1Y)
I0&-60-1 2.2-oxybis{1-Chloropropane) 360 u
67-72-1 Hexachlioroethane 320 8]
621-64-7 N-Nitroso-di-n-propylamine 350 U
98-95-3 Nitrobenzens 3%0 u
[7B-59-1 Isophorone 390 U
111-91-1 biz(2-Chloroethoxy)methane 390 u
120-82-1 t.2.4-Trichlorobenzens 390 U
51-20-3 Naphthalens 140 J
106-47-8 4-Chlorpaniling 390 U
7-68-3 Hexachlorobutadiene 390 U
01-57-5 2-Methylnaphthalene a5 ]
77-47-4 Hexachlorocyclopentadiene 39¢G U
91-58-7 2-Chloronaphthalens 390 |9
B8-74-4 2-Nitroaniline 390 u
208-96-8 Acenaphihylens 180 i
131-11-3 Dimethy Iphthalate 390 U
506-20-2 2,6-Dinitrotoluene 390 U
3-09-2 3-Nitroaniline 390 U
[83-32-9 Acenaphthene 300 )
132-64-9 Dibenzoforan 260 J
121-14-2 2,4-Dinitrowoluens 390 U
26-73-7 Fluorene 430
R4-66-2 Diethylphthalate 390 U
[7005-72-3 4-Chloraphenyl-phenylether 350 U
100-01-6 4-Nitroaniline 3%0 u
B6-30-6 N-Nirosodiphenylamine (1) 350 U
101-55-3 4-Bromophenyl-phenylether 390 U
118-74-1 Hexachlorobenzene 390 U
Bs-01-8 Phenanthrene 2600

Form 1 SV-1 3/9¢




1C

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: DE DNREC:DIV QF WATER RES

Lab Cade:  DE023 Case No.: SAS No.: SDG No.: #6960
Matnx: (soil/water) SQOIL Lab Sample ID: 9805597
Sample wt/vol: 30.2 {(g/mlL G Lab File ID: P2132.D2
Level: (low/med) LOW Date Received:  12/7/98
% Moisture: 16 decanted: (Y/N): N Date Extracted: 12/8/98
Conecentrated Extract Volume: 00 (ul) Drate Analyzed: 1/11/99
Injection Yolume: 2.0 {ul) Ditution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.58
Concentration Units:

CAS No. Compound (ug/L or ug/Kg) ug/Kg Q

[120-12-7 Anthracene 740

[86-74-8 Carbazole 410

84,742 Di-n-butylphthalate 330 U

206-44-0 Fluoranthene 2800

129-00-0 Pyrene 3400 . M

B5-68-7 Butylbemnzylphthalare 390 U

[76-55-3 Benzoia)Anthracene 2030

01-94-1 3.3"-Dichlorobenzidine 390 U

218-01-9 Chrysene 2000

117-81-7 bis(2-Ethylhexyliphthalate 32 JB

117-54-0 Di-n-octylphthalate 9% U

R205-30-2 Henzo{b)flueranthene 1800

207-08-9 Benzo{k)fluoranthene 640

50-32-8 Benzodajpyrene 1400

193-39-5 Indeno(1,2,3-cd)pyrene 1200

53-70-3 Dibenz{a, h)anthracens 450

191-24-2 Benzo(p h,i)pervlene 1000

(1) - Cannent be separated from Diphenylamine

Form [ SVY-2 3/90

Contract: DNREC:DAWM

EPA SAMPLE NO.

GGTP10D

00136




1F
SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET

EPA SAMPLE NQO.

TENTATIVELY IDENTIFIED COMPOUNDS GGTPIOD
Lab Name: DE DNREC:DIYV OF WATER RES Contract: DNREC:DAWM
Q00197
Lab Code: DE023 Case No.: SAS No.: SDXG No.: #6960
Matrix: {soilfwater) SOIL Lab Sample ID: 9305597
Sample wt/vol: 30.2 (g/mL) G [ab File ID: P2132.D
Level:  {low/med) LOW Date Received: - 12/7/98
% Moisnare: 14 decanted: {Y/N) N Datc Extracted: 12/8/08
Concentrated Extract Yolume: 500 {ul) Date Analyzed: 1/11/99
Injection Volume: 2.0 (ul) Dilutiom Factor: 1.0
GPC Cleanup: {Y/N} Y pH: 7.8
) Concentration Units:
Number TICs found: 22 {ug/L or ug/Kg) ue/Kg
"AS Number | Compound Name RT [Est. Conc Q
1. ~ [Unknown Alkane 1.99 480 1]
2. |Unknown €3 Benzens 3.20 380 I
3. Coknown 2o cortonsr .o | ZAAALLIO | 14
4. Unknown # - 3.60f 1800 1 4
5. Unknown » v 3704 340 1.4
6. Unknown g 4.04 1700 I
7. Unknown " 4,57 3700 I
8. Unknoewn « ~ 4.94 250 ]
9. Unk C1 3-Ring PAH crv 2 2 |435,464, 330 E]
10. [Unk 5-Ring PAH Ve 19724, 620 1
11, Unknown £//-c 2 2 v ) -19.94 210 ¥
12. Unk S-Ring PAH s 20.05 850 J
t3. Unknown £pvrze = . 20.61 260 ]
4. lJoknown oo o 21.11 200 ]
15, [Unknown Alkane 21.45 280 I
16, Unk 5-Ring PAH £pr-r 25 gf b 2d 05 530 J
17. [Unk 5-Ring PAH 1y L 22,43 kL) J
18, [Unk 5-Ring PAH n v| 2249 400 ]
19, [Unk 6-Ring PAH " a| 22.86 320 J
20. 1,2:4,5-Di ne ¢ 5| 24.49 850 J
21. 1,2:3,4-Dibenzpyrene - «| 24.63 510 I
22, Unknown #4&,. / + | 24.72 450 J
23‘ [
24,
25,
26.
27.
28,
29,
30.

FORM [ SV-TIC

350




SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET

Lab Name: DE DNREC:DIV OF WATER RES

1B EPA SAMPLE NOD.

Lab Code: DEOD23

Matrix: (soil/water)

Sample wtfvol:

Case No.:

SOIL

302 (gmL G

GGTP1ODDL
Contract: DNREC:DAWM
5AS No.: SDG No.: #6960

Lab File TD: P2143.D

Level:  (low/med} LOW Date Regeived:  12/7/98
% Moilsture: 16 decanted: (Y/N): N Drate Extracted:  12/8/98
Concentrated Extract Valume: 500 {ul} Date Analyzed: 1/12/99
Injectiom Volume: 2.0 (uL) Dilution Factor: 2.0
GPC Cleanup: (YN} ; pH: l
Concentration Units:
CAS No. Compound {ug/L or ug/Kg) ug/Kg Q
111-44-4 bis(2-Chioroethyl)ether ToO up
541-73-1 1,3-Dichlarobenzene T un
106-46-7 1,4-Dichlorobenzene 790 uD
95-50-1 1,2-Dichlorobenzene TH} UD
108-60-1 2,2"-oxybis(1-Chloropropans) 790 UD
67-72-1 Hexachlorcethane 790 up
621-64-7 N-Nitroso-di-n-propylamine 790 UD
98-35-3 Nitrobenzene 790 uUD
[72-59-1 Tsophorone 79 uD
111-91-1 bis{2-Chloroethoxyymethane 790 uD
120-82-1 1.2, 4-Trichlorobenzene 790 un
01-20-3 Naphthalene 130 D
106-47-8 4-Chlorpaniline 790 UD
[B7-68-3 Hexachlorobutadiene 790 UuD
01-57-G 2-Methylnaphthalens 92 ID
77-47-4 Hexachlorocyclopentadiene 790 uD
01-58-7 2-Chleronaphthalene 790 uD
IB8-74-4 2-Nitroaniline 90 uD
208-96-8 Acenaphthylene 190 JD
131-11-3 Dimethyiphthalate 790 uD
G0G-20-2 2 ,6-Dinitrotoluens T uD
59-09-2 3-Nitroaniline 790 U
IB3-32-9 Acenaphthene 310 D
132-64-9 Dibenzofuran 210 ID
121-14-2 2, 4-Dinitrotoluens 790 uD
[Bo-73-7 Fliorene 430 ID
B4-66-2 Diethylphthalate 70 uD
70015-72-3 4-Chlorophenyl-phenylether 790 uD
100-01-6 4-Nitroaniline 700 uD
[B6-30-6 N-Nitrosodiphenylamine (1} 0 uD
101-55-3 4-Bromophenyl-phenylether 790 uD
118-74-1 Hexachlorobenzene 790 ubD
B5-01-2 Pheonanthrene 2400 D

- Form I 5V-1 /90




1B . EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTFID
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Lab Code: DEDZ3 Case No.: SAS No.: SDG No.: #6960
Marrix: (soil‘water) SOIL Lab Sample ID: 9805589 .
Sample wt/vol: 30.1 (g/ml. G Lab File ID: P2131.D GOU 269
Level: {low/med) LOW Date Received:  12/7/98
% Moisture: 17 decanted: (Y/Nj: N Date Extracted:  12/8/98
Concentrated Extract Volume: 500 (ul) Date Analyzed: 1/11/99
[njection Volume: 2.0 {ul) Dilwtion Facter: 1.0
GPC Cleanup: (Y/N) . S pH: 565
Concentration Units:

CASNo. - Compound {ug/L or ug/Kg) ug/Kg Q

111-44-4 bis{2-Chloroethylether 400 u

541-73-1 1,3-Dichlorobenzene 400 u

106-46-7 1,4-Diichlerobenzene 400 U

[95-50-1 1,2-Dichlorobenzene 400 U

108-60-1 2.2'-oxybis(1-Chloropropane) 400 18]

67-72-1 Hexachloroethane 400 U

621-64-7 N-Nitraso-di-n-propylamine 400 U

98-95-3 Nitrobenzene 400 u

[7R-50-1 Isopharone 400 U

111-91-1 bis{2-Chloroethoxy}methane 400 u

120-82-1 1,2.4-Tnicklorobenzene 400 u

1-20-3 Naphthalene 400 u

106-47-8 4-Chloreanifine 400 u

BT -68-3 Hexachlorobutadiens 400 J

B1-57-6 2-Methylnaphthalene 400 4]

[77-47-4 Hexachlorocyclopentadiens 400 U

71-58-7 2-Chloronaphthalene : 400 u

B5-7d-4 2-Nuroaniline 400 3]

208-56-8 Acenaphthylene 400 u

131-11-3 Dimethylphrhalate 400 u

50H5-20-2 2.6-Dinitrotoluens 400 U

R9-09-2 3-Nitroaniline 400 u

83-32-9 Acenaphthene 400 u

132-64-9 Dibenzofuran 400 U

121-14-2 2.4-Dinitrotoluzne 400 U

B&-73-7 Fluorene 400 U

B4-66-2 Diethylphthalate 400 U

[7R)5-72-3 4-Chlorophenyl-phenylether ‘ 400 U

1001 -6 4-Nitroaniline 400 U

[6-30-6 N-Nitrosodiphenylamine {1) 400 u

101-55-3 4-Bromophenyl-phenylether 400 u

118-74-1 ‘Hexachlorobenzene 400 U

g5-01-8 Phenanthrene 400 u

Form1 SV-1 3/90




1C EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET.
! . GGTP2D
Lab Name: DE DNREC:DIV OF WATER RES Contract:  DNREC:DAWM
Lab Code: DE(23 Case No.: SAS No.: SDG No.: #6960
Matrix: (soil/warer) SOIL Lab Sample [D: 9805589 QU270
Sample wi/vol: 30.1 {g/ml. G Lab File ID: P2131.D
-Level:  (low/med) LOW Drate Received:  12/7/98
% Moisture: 17 decanted: (Y/N): N Date Extracted:  12/8/98
Concentrated Extract Volume: 500 (uL) Date Analyzed: 1/11/99
Injection Volume: 2.0 ful) Dilution Factor: 1.0
GPC Cleanup: {(Y/N) Y pH: 565
Concenrration Units:

CAS No. Compeund (ug/L or ug/Kg} ug/Kg Q

[120-12-7 Anthracene 400 ]

[26-74-8 Carbazole 400 U

84-74-2 Di-n-buryiphthalate 400 1

L06-44-0 Flugranthens 400 L8]

120-00-0 Pyrene 400 U

I85-68-7 Butytbenzyiphthalate 400 u

56-35-3 Benzof{a)Anthracene 400 13

01-94-] 3,3 -Dichlorobenzidine 400 u

218-01-9 Chrysene 400 u

[117-81-7 bis(2-Ethythexylphthalate 26 JB

117-84-0 Di-n-octylphthalate 400 U

205-99-2 Benzo(b)fluoranthene 400 U

207-08-9 Benza(k)luoranthens 400 u

50-32-8 Benzo(a)pyrens 400 U

193-39-5 Indeno(l,2 3-cd)pyrene 400 u

53-70-3 Dibenz(a,hanthracene 400 U

191-24-2 Benzo(g h,iperylene 400 U

{1} - Cannot be separated from Diphenylamine

Form 1 5V-2 3/90




Library Search Compound Report

Q00279
Data File : C:\HPCHEM\1\DATA\D240111.CIM\P2131.D Vial: 10
Acg On : 11 Jan 59 5:54 pm Operator: CIM
Sample : GGTP2D Iinst : 5972-DEL4
Misc : ESN:98055590 Multiplr: 1.00
Method : K:\METHODS\I4011l1lB.M '
Ticle : CLP BWA Calibration
Library : L:\NBS75K.L
R.T. Conc Area Ralative to ISTD R.T.
24.71 3.17 ng/ul 34B169 Perylene-d12 20.23
Hiv# of 20 Tentative ID Ref# CASH# Qual
1 2-0Oxazelidinons, 3,4-dimethyl-5-phe 20473 032461-37-3 )
2 Propanamide, 2,2-dimethyl-N-{4-meth 20805 021354-40-5 3
3 Propanamide, 2,2-dimethyl-N-{3-meth 20500 032597-25-8 9
4 2-Propen-l-amine “;} 87 0Q00107-11-9 3
% Azetidine 83 000503-25%-7 2
Bbundance Scan 2145 (24.709 min): P2i31.D {-,*} m/z 57.10 IOD.ODﬂ
5|7 { '
5000 4 318
191 o o]
| | glll . 11'%7 1 253 ‘ 2167401 45 24 A5 25.07
T |||.||||||||||||I|| [T T [~ T T T[T T TT [T m/z 316.30 37_13%
m/z-~> 50 10&¢ 150 200 250 300 350 400 450
Abundance $20473: Z-0Xazolidinons, 3,4- dimethyl-5- “
; 7 j‘
; S000 _ b I
1 24.35 25.07
f ; 17132 l?l m/z 40.85 21.25%
0 I ‘ L ‘ |J J.I IJ I B I ) T -1 Trrr Trrr 1 T T T | TT T+ ’
m/z--> 50 100 150 200 250 300 350 4900 450
pbundance #20505: Preopanamide, 2,2-dimethyl-N-{(4-m |
57 - i
T T T T T T '
107 24 .35 25.07
5000 il m/z 191.05 ~13.65%
l ) 132 5
O IllllllllllllllLI.‘I|-||||||I||||I IIIIIIIIIII'I'II
m/z--> 50 100 150 200 250 2300 250 400 450 | __ . b
pbundance #20500: Propanamide, 2,2-dimethyl-N-(3-m T T 1
_J Bi7 24-35 25.07
H m/z 147.00 9.31%
107
5000
i
0 *I—l-f‘ T T T I T T T T T
m/z--> 50 100 150 200 250 300 350 400 450 24,35 25.4Q07

F2131.0 I40111B.M Tue Jan 19 10:16:54 1599 HPDOSS Fage 5




SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1F

EPA SAMPLE NO.

TENTATIVELY [DENTIFIED COMPOUNDS GGTRD

Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM ) 0002'?1
Lab Code:  DEO023 Case No.: SAS No.: 5DG No.: #6960
Marrix: (soilfwater) SOIL Lab Sample ID: 9805539
Sample wtfvol: 30.1 {(gfml) G Lab File {D: P2131.D
Level: (low/med) LOW Date Received: 12/7/58
% Moismre: 17 decanted: {Y/N) N Date Extracted: 12/8/93
Concentrated Exiract Volume: 500  {ul) Date Analyzed: 1/11/99
Injection Volume: 240 {ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 57
Concentration Units:
Number TICs found: 5 {ug/L or ug/Kg) ug/Kg
KCAS Number Compound Name RT |Est. Cone Q
1. Unknown Alkane 1.93 440 J
2. Unknown &, o £rigs e 2.76 160 )
3, Unknown C3 Benzene 3,20 340 ]
4. UOkBOWD G orpy e g proret e 3, A4
5. Unknown 2 24.71 130 J
6.
7.
8.
9.
10.
1.
12.
13.
14.
15.
16.
17.
18,
19.
20.
21.
22.
23.
24,
25
26.
27.
28,
29,
30,

FORM I $VY-TIC

3/90




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTP3S
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Lab Code: DED23 Case Ne.: SAS No.: SDG No.: #5960
Mamx: (soil/water)} SOIL Lab Sample ID: 9805580 O (] 02 80
Sample witvol: 302 (gmlL G Lab File ID: PZ2147.D
Level:  {(low/med) LOW Date Received:  12/7/98
% Moisture: 15 decanted: (Y/N): N Date Extracted: 12/8/98
Concentrated Extract Volume: 500 (ub) Date Analyzed:  1/12/99
Injection Volume: 2.0 L) Dilution Factor: 1.0 )
GPC Cleanup: {(Y/N) Y pH:  1.01
Concentranon Units:

CAS No. Compound {ug/L or ug/Kg) ug/Kg Q

111444 bis{2-Chloroethyl}ether 300 U

1541-T3=1 1.3-Dichlorobenzens 300 14}

106-46-7 {.4-Dichlorobenzens 3090 u

35-50-1 1,2-Dichlorabenzens 390 u

108-60-1 2,2'-oxybis(1-Chloropropane} 390 U

57-72-1 Hexach loroethane 390 U

521-64-7 N-Nitroso-di-o-propylamine 350 U

98-95-3 Nitrobenzene 380 U

[78-59-1 lsophorone 390 U

111-91-1 bis(2-Chlorocthoxy ymethene 390 U

120-82-1 1.2 ,4-Trichlorobenzene 390 9]

01-20-3 Naphthalens 130 J

106-47-8 4-Chloroaniline 390 U

B7-68-3 Hexachloroburadiene 300 U

91-57-6 2-Methyinaphthalene 83 J

77474 Hexachlorecyclopentadiene 390 U

[?1-58-7 2-Chloronaphthalens 390 4]

88-74-4 2-Nitraznilins 390 U

DOB-95-8 Acenaphthylene 170 I

131-11-3 Dimethyliphthalate 390 u

006-20-2 2,6-Dinitrotoluene 390 u

Pe09.2 3-Nitroaniline 380 13

22-32-9 Acenaphthene 240

132-64-9 Dibenzofuran 710

121-14-2 2.4-Dinitrotoluene 390 1)

B6-73-7 Flugrene 1200

B4-66-2 Diethylphthaiate 350 u

7005-72-3 4-Chlorophenyl-phenylether 390 u

100-01-6 4-Nitrpaniline 390 u

B6-30-6 N-Nitrosodiphenyiamine (1) 390 U

101-55-3 4-Bromophenyl-phenylether 390 U

118-74-1 Hexachiorobenzene 300 14

B5-01-8 Phenanthrene 11000 E

Form 1 S5V¥-1 3/90




1C EPA SAMPLE NO.
SEMIYVOLATILE ORGANICS ANALYSIS DATA SHEET) .
GGTF35
Lab Name: ©DE DNREC:DIV QF WATER RES Contract: DNREC:DAWM
Lab Code: DE023 Cazse No.: SAS No.: EDG No.: #6960
Matrix: (soilfwater) SOIL Lab Sample (D> 9805590 0
Sample wt/vol: 0.2 (@mL G Lab File ID: F2147.D
Level:  {low/med) LOW Date Received:  12/7/98
% Moisture: 15 decanted: (Y/N): N Date Extracted: 12/8/98
Concentrated Extract Yolume: 500 (uL) Date Analyzed: 1/12/99
Injection ¥olume: 2.0 {ul} Dilution Factor: 1.0
GPC Cleanup: (Y/IN) Y pH: 7.01
’ : Concentration Units:

CAS No. Comppound {ug/L or ug/Kg) ug/Kg Q

[iz0-12-7 Anthracene 4000 E

Bs5-74-8 - Carbazole 1400

B4-74-2 Di-n-butylphthalate 390 U

P06-44 -0 Fluoranthene 22000 E

129-00-0 Pyrene 28000 E

|B3-68-7 Burylbenzylphthalate 57 J

56-35-3 Benzo{a)Anthracene 22000 E

91-94-1 3,3 -Dichlorgbenzidin® 90 U

218-01-9 Chrysene - 11000 E

117-81-7 bis(2-Ethylhexyl)phthalate 62 IB

117-84-0 Di-n-ocrylphthalate 390 U

205-99-2 Benzo(b)fluoranthena 14000 E

207-08-9 Benzo(k)flvoranthene 6300 E

50-32-8 Benzo{a)pyrene 12000 E

193-39-5 Indenof1,2,3-cd)pyrene 000 E

53-70-3 Dibenz(a,h}anthracene 3600 E

191-24-2 Benzo(g h, i}perylene 5100 E

{1) - Cannot be separated from Diphenylamine

Form I 5V-2

3/90

00281



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOQUNDS GGTF3S
Lab Name: DE DNREC:DIV OF WATER RES Contraci: DNREC:DAWM 000282
Lab Code: DE023 Case No.: SAS No.: SDG No.: #6960
Matrix: (soil/water) SQIL Lab Sample ID: 9805590
Sample wi/vol: 30.2 {g'mL) G Lab File ID: F2147.D
Level:  {dow/med) LOoW Drate Received: 12/7/98
% Moisture: 15 decanted: {Y/N} N Date Extracted: 12/8/98
Concentrated Extract ¥Yolume: 500 {uL} Date Analyzed: 1/12/99
Injectien Volume: 2.0 {ul.} Dilurion Factor: 1.¢
GPC Cleanup: (YN Y pH: 7.0
Concentration Units:
MNumber TICs found: 22 {ug/L or ug/Kg) ug/Kg
C AS Number Compound Name RT |Est. Conc Q
L. Unknown Alkane 1.87 230 I
2 [Unknown C3 Benzene 3.15 250 ]
3 Unknown /% wireciss o5 i4
4 Inknown e 3.56 |~ 1700 Jj
5. Unknown H 3.65) . 250 14
6. Unknown 1 4.01| -1600 ] »
1 Unknown " 4.53| 4 5300 I~
B. Lnknown 4.93 290 1
9. 644-08-6  |1,1"-Biphenyl, 4-methyl- 2 ¥2} 528k, 5250 N
10. 7320-53-8 Dribenzofuran, 4-methyl- <45 -, 0,47 |+« 320 IN
11. Unk C1 4-Rinpg PAH i 15.19 220 ]
12, Unk 5-Ring PAH < 1952 | - 75) J
13. [Unknown o 20,07 | #3600 J
14, [Unk 5-Ring PAH * 20.19| o 820 )
15. Unk 5-Ring PAH L 20.57 ~g80 J
16. Unknown # 20.78 230 )
17. Unknown o’ 21.28% « 460 I
18. Unk 5-Ring PAH ’r 22631 #3700 )
19, |1.2:7.8-Dibenzphenanthrene » 22761 » 720 I
20, [Uak 6-Ring PAH " 22,85 | ~ 600 I
21 Unknown L4 23,64 | . 240 I
22 [1.2:3,4-Dibenzpyren= 2461 | » 780 I
23
24,
25
26,
27.
28,
29,
30.

FORM I SV-TIC

3/90




1B

EPA SAMPLE NG.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTP3SDL
Lab Name: DE DNREC:DIV OF WATER RES Comtract: DNREC:DAWM
Lab Code:  DEOZ3 Case No.: SAS No.: SDG No.: #6960
Matrix: {goil/water) SOIL Lab Sample ID: 9805590 . .
Sample wt/voi: 30.2 (g/ml. G Lab File ID: P2140.D CG03<3
Level: (low/med) LOW Date Received: 12/7/98
% Moisture: 15 decanted: {Y/N): N Date Extracted:  12/8/98
Coneentrared Extract Volume: 500 qul) Date Analyzed: 1/12/99
Injection Volume: 2.0 {ulL) Dilution Factor: 10.0
GPC Cleanup: {Y/N} Y pH: 7.0l
Concentration Units:

CAS Na. Compaound {ug/L or ug/Kg) ng/Kg G

111-44-4 bis{2-Chloroethyl}ether 3900 uD

541-73-1 1,3-Dichlorobenzene 3500 upD

106-46-7 1,4-Dichlorobenzene 3900 unD

95-50-1 1,2-Dichlorobenzene 3900 UD

108-60-1 2,2"-oxybis{1-Chloropropane) 3900 up

57-72-1 Hexachlorgethane 3900 UuD

52 1-64-7 N-Nitroso-di-n-propylamine 3500 uD

OR-05-3 Nimghenzens 3900 uD

78-59-1 Isophorone 3900 uD

111-91-1 bisg{2-Chlorocthoxy)methane 3500 uD

120-82-1 1,2,4-Trichlorobenzene 3900 up

91-20-3 Naphihalene 120 il

106-47-8 4-Chloroaniline 1900 UD

B7-68-3 Hexachlorobutadiens 3900 uD

01-57-6 2-Melhynaphihalene a2 D

77-47-4 Hexachlorecyclopentadiene 3900 UuD

G 1-58-7 2-Chlorgnaphthalene 3900 UD

188-744 2-Nitroaniline 3900 uD

20B-26-8 Agenaphthylene 140 ID

131-11-3 Dimethvlphthalate 3000 U

606-20-2 2, 5-Dinitrotoluens 3900 oD

00-09-2 3-Nitroaniline 3900 uD

83-32.9 Acenaphthene 860 ID

132-64-9 Dibenzofuran 710 JD

121-14-2 2.4-Dinitrotoluene 3900 un

6-73-7 Fluorene 1200 ID

B4-66-2 Diethylphthalate 3900 uD

7005-72-3 4-Chlorophenyi-phenylether 3500 uD

100-01-% 4-Nitroaniline 3900 UD

R6-30-6 N-Nitresodiphenylamine {1} 3900 UD

101-55-3 4-Bromophenyl-phenylether 3900 upD

118-74-1 Hexachlorobenzene 3900 UuD

Bs-01-8 Phenanthrene 10000 D

Form [ 5¥-1 3/90




1c

EPA SAMPLE NOD,

SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET
GGTPISDL
Lah Name: DE DNREC:DIV OF WATER RES Contract:  DNREC:DAWM
Lab Code: DED23 Case No.: SAS No.: SDG No.: #6960 -
Martrix: (sciliwater} S0OIL Lab Sample 1D: 9805550 G 00 32 4
Sarmple wi/vol: 302 {gmL G Lab File ID: P2140.D
Level: (low/med) LOW Date Received:  12/7/93
% Moisture: 15 decanted: {¥/N): N Date Extracted: 12/8/98
Concentrated Extract Volume: 500 (uL) Date Analyzed: 1/12/9%
Injection Volume: 2.0 ul) Dilution Factor: 10.0
GPC Cleanup: (Y/N) Y pH: 7.01
Concentration Units:

CAS No. Compound {ug/L or ug/Kg) ugiKg Q

[t20-12-7 Anthracene ‘ 3700 o

g6-74-8 Carbazole 1000} D

4-74-2 Di-p-butylphthalate 3900 up

206-44-0 Flucranthene 23000 D

129000 Pyrene 21000 D

%5-68-7 Butylbenzylphthalate 3900 up

[56-55-2 Benzofa)Anthracene 14000 D

01-94-1 3,3"'-Dichlorobenzidine 3900 up

18-01-9 Chrysene 14000 D

117-81-7 bis(2-Ethylbexyl}phthalate 38430 uD

117-84-0 Di-p-octylphthalate 3500 up

205-99.2 Benzo{b)ilooranthene 14000 ]

207-08-9 Benzo(k Yluoranthens B0} D

50-32-8 Benzo{a}pyrene 11000 D

183.30.5 Indenc{1,2 3-cd)pyrene B D

53-70-3 Dibenz{a.h)anthracene 3400 I

191-24-2 Benzo(g ,h Jiperylene 7300 D

{1} - Cannot be separated from Diphenylamine

Form] SV-2 3/90




EPA SAMPLE NO,

GGTPSS

000360

IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Name: DE DNREC:DIY OF WATER RES Conlract: DNREC:DAWM
Lab Code: DEOR3 ' Case No.: SAS No.: SDG No.: #6960
Matrix: {soilfwater) SOIL Lab Sample ID: 9805593
Sample wifvol: 30, {(g'mL G Lzb File ID: P2136.D
Level: (low/med) LOW Date Received:  12/7/98
% Moisture: 16 decanted: (¥/N): N Dare Extracted:  12/8/98
Concentrated Extract Yolume: 500 {nl) Date Analyzed: 1/11/99
Injection Volume: 20 {ul) ) Dilution Factor: 1.0
GPC Cleanup: (Y/N) ; pH: i
Comeantration Units:
CAS No. Compound {ug/L or ug/Kg) Lg:’_l(_g__ Q
111-44-4 bis(2-Chloroethyl)ether 350 u
541-73-1 1. 3-Dichlorobenzene 390 u
106-46-7 1.4-Dichlorobenzene 350 U
65-50-1 1.2-Dichiorobenzene 3%0 U
10%8-60-1 2,2-oxybis(1-Chloropropane) 3%0 u
67-72-1 Hexachloroethane 390 u
521-64-7 N-Nitroso-di-n-propylamine 390 U
D8-05.3 Nitrcbenzene 390 u
78-59-1 Isophorone 390 U
111-91-1 bis{2-Chloroethoxy)methane 390 u
120-82-1 1,2,4-Tricklorobenzene 390 U
G1-20-3 Naphthalene 280 U
106-47-8 4-Chloroaniline 390 u
87-68-3 Hexachlorobutadiene 390 U
21-57-6 2-Methylnaphthalene 390 18]
77-47-4 Hexachlorocyclopentadiens 350 U
21 -58-7 2-Chlorognaphthalene E1%)) U
38-74-4 2-Nitroaniline 35Q Ly
208-96-8 Acenaphthylens 51 )
131-11-3 Dimethylphthalate 390 U
06-20-2 2.6-Dinitrotoluene 390 U
0.9-2 3-Nitroaniline 390 U
£3-32-9 Acenaphthene 300 U
132-64-9 Dibenzofuran 390 u
121-14-2 2.4-Dinitrotcluene 190 19
86-73-7 Fluorsne 20 I
84 -66-2 Diethylphthalate 390 U
70035-72-3 4-Chiorophenyl-phenylether 390 U
100-01-6 4-Nitroaniline 390 u
R6-30-6 N-Nimosodiphenylamine (13 350 u
101-55-3 4-Bromophenyl-phenylether 3590 u
118-74-1 Hexachlorobenzene 390 L
B5-01-8 Phenanthrene 299 I

Form I SV-1

3790




1c .

EPA SAMPLE NO.

SEMIVOLATILE QRGANICS ANALYSIS DATA SHEET
GGTFPSS
Lab Name: DE DNREC:DIY OF WATER RES Contract: DNREC:DAWM
Lab Code: DED23 Case No.: SAS No.: SDG No.: #6960
Matrix: (soilfwater} SOIL Lab Sample [D: 9805593 .
- —— (000361
Sample wtivol: 0.2 (g'mL G Lab File ID: P213&.D
Level: ({low/med) LOW Daie Received: 1277798
% Moisiure: 16 decanted: {Y/N): N Date Extracted:  12/8/98
Concentrated Extract Volume: 500 (ul) Drate Analyzed: /11799
Injection Volume: 20 {uL) Dilution Factor: 1.0
GPC Cleanup: {Y/N) Y pH: i
Concentration Units:

CAS No. Compound {ug/L or ug/Kg) ug/Kg Q

120-12-7 Anthracene 6l I

Ro-74-8 Carhazole 30 I

184-74-2 Di-n-butylphthalate 390 u

206-44-0 Fluoranthene 740

129000 Pyrene 930

85-68-7 Butylbenzylphthalate 390 u

[56-55-3 BenzofajAnthracene 550

101-94-1 3,3"-Dichlorobenzidine 390 9]

218-31-9 Chrysene 650

117-81-7 bis(2-Erhylhexyl)phthalate 48 1B

117-84-0 Di-p-pctylphthalate 390 u

[20)5.90-2 Benzofb)fluoranthene 560

RO7-08-9 Benzo{k)fluoranthene 390 b

5-32-8 Benzo{a)pyrene 350

193-39-5 Indeno{ 1,2,3-cd}pyrene 440

[53-70-3 Dibenz{a.h}anthracens 160 I

191-24-2 Benzo{g h,ilperylene 330 h;

(1} - Cannot be separated from Diphenylamine

Farm [ Sv.-2 3/90




Library Search Compound Report

000394
Data File : c:\hpchem\l\data\da4011l.cim\p2136.4 Yial: 15
Acg On : 11 Jan 9% 8:36 pm Operator: CIM
Sample GGTESS Inst ; 5972-DEL4
Misc ; ESN:98055%30 Multiplir: 1.00
Method : K:\METHODS\I4011llB.M™
Title : CLP BNA Calibraticn
Library : L:\NBS7SK.L
R.T Conc Area Relative to ISTD R.T
22.71 3.15 ng/ul 371329 Perylene-d412 20.27
Hit# of 20 Tentative ID Ref# CASH Cual
1 1lH-Cyelopropa(alnaphthalene, 1a,2,3 23520 000489-25-2 43
2 1H-Cycloproplelazulen=, 1a,2,3.4.4a 69951 000489-40-7 30
3 3H-1,2-Dithiecle-3-thione, 5-tert-bu 23670 013120-76-8 27
4 Naphthalene, 1,2,4&,5,8,8a-hexahydr 659920 005551-61-1 27
5 Naphthalene, 1,2,53,5,6,7,8,8a-octah 59888 004630-07-3 20
Abundance Scan 1960 (22.711 min): P2136.D (-, *)} m/z 183,10 100.030%
! 83 r
! 1 i |
5000 278 f
T T
342 393 4G4 22.35 23.07
N L L L m/z 177.10 89.21%
m/z=--x= 100 _ 200 300 400
Bhundance#235%20: 1H-Cyclopropalalnaphthalene, 1ia, ”
9
.L.,-._.p.-..ﬁv—w“w‘\—) =
4 T T T T T T :
5000 22.35 23,07
m/z 204.10 F3.71%
Q- : :
m/z--= 100 200 300 400
Abundance#£5951: 1H-Cycloprop [e] azulene, 1a,2,3,4
161 204 P
| AL
41 105 22.35 23.07
SQG006 4 m/z 9%5.00 C5.60%
IA JJ /-—/\-H«/\/\’\N e
O‘ O T T J| | T | T |
m/z--» 100 200 300 400
Bbundance#23670: 3H-1,2-Dithicle-3-thicne, S-tert LA —
1589 22.135 23.07
i m/z 81.00 46 _21%
5000 4 T N,
0 | v T ' ]
m/z--> 100 2090 a00 400 22.35 23.07
p2136.d I40111B.M Thu Jan 14 14:01:52 1339 HPDOSS Page 22




SEMIVOLATILE OR!

IF

EPA SAMPLE NO.

GANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS GGTP5S
Lab Name: DE DNREC:DIY OF WATER RES Contract: DNREC:DAWM Q00362
Lab Code: DE023 Case No.: SAS No_; SDG No.: #6960
Matrix: (soll/water) S0OIL Lab Sample ID; 9RD5593
Sample wt/vel: 0.2 {(g/ml)y G Lab File ID: P2136.12
Level: (low/med) LOW Date Received: 12/7/98
% Moisture: 16 decanted: CY/N) N Date Extracted: 12/8/98
Concentrated Extract Volume: 500 {ul) Date Aralyzed: 1/11/99
Injection Volume: 2.0 {uL} Dilution Factor: 1.0
GFC Cleanup: (Y/N) Y pH: 6.0
Concentration Units:
Number TICs found: 21 (ug/L orug/Kg) ug/Ke
CAS Number Compound Name RT |[Est. Conc Q
i, [Unknown Alkane 1.97 380 I
2 [Unknown €3 Benzene 3.20 290 J
3, UnKnown &7 aimralones s 27 ol AabER 2 JA00 1T 4
4, Unknown I 3.59} 1200 1.4
5. Unknown 7 3.88 |~ 130 14
6. Unknown 2 4.03 L, 1300 1.4
7. [Unknown » 42314 170 J -
8. [Unknown e 4.47 . 270 I =
9. Unknowa # 4.56 | « 3300 I A
10. Unknewn ’ 4.94| ¢ 230 J A4
11, 57-10-3 [Bexadecanoic acid 12.71 460 iN
12, 57-11-4 Octaderanoic acid 14.53 250 IN
13 [Unk C1 3-Ring PAH 15.13 260 ]
13, Unknown Ci/—¢ 22 Setiong £7E16.64 190 ]
15. [nknown i o 16.74 140 J
16, Unk Cl 4-Ring PAH » v 18.09 120 1
17. ok 5-Ring PAH  « ¥ 19.71 220 ¥
18. Unk 5-Ring PAH  «# o7 20.03 400 J
18, Unknown Alkane 21.45 180 J
20, ‘Unk 6-Ring PAH Cir-c 22 Apaid 05 . 210 ]
21. Unoknown 7 22.71 120 J
22.
23,
24.
25,
26.
27.
28,
29,
30.

FORM I SV.-TIC

3/90




1B
SEMIYOLATILE ORGANICS ANALYSIS DATA SHEET

EPRA SAMFLE NO.

GGTP6S
Lab Name: DE DNREC:DIYV OF WATER RES Contract:  DNREC:DAWM
Lab Code:  DE0O23 Case No.: SAS No.: SDG No.: #6960
Marrix: (soilfwater) SOIL Lzb Sample ID: 9805554
Sample wt/vol: 303 (p'mL © Lab File ID: P2137.D 060395
Level: (low/med) LOW Date Received: 12/7/98
% Muoisture: 8 decanted: (Y/N): N Date Extracted:  12/8/98
Coneentrated Extract Volume: 500 {ul} Date Analyzed: 1/11/99
Injection Volume: 2.0 {ul} Dilution Faetor: 1.0
GPC Cleanup: {Y/N) Y pH: 763
Concentration Units:
CAS No. Compound {ug/L or ug/Kg) ng/Kg Q
111-44-4 bis(2-Chloroethyljether 360 u
541-73-1 1.3-Dichlorobenzens 360 1)
106-46-7 1,4-Dichlorobenzene 360 u
95-50-1 1.2-Dichlorobenzene 360 U
108-60-1 2.2"-oxybis(1-Chioropropane) 360 U
67-72-1 Hexachloroethane 360 1Y
521-64-7 N-Nitroso-di-n-propylamine 360 U
98-95-3 Nitrobenzene 360 U
[78-59-1 Isophorone 360 u
111-91-1 bis(2-Chioracthoxyjmethane 360 U
120-82-1 1,2 4-Trichlorobenzene 360 U
b1.20-3 Naphthaiene 170 1
06-47-8 4-Chloroaniline 360 U
B7-08-3 Hexachlorobutadiene 360 U
1-57-6 2-Methylnaphihalens 110 )
[77-47-4 Hexachlorocyclopentadiene 360 U
R1-58-7 2-Chloronaphthalens 360 u
RE-T4-4 2-Nitroaniline 360 u
POE-96-8 Acenaphthylens 160 1
p31-11-3 Dimethylphthalate 360 U
506-20-2 2,6-Dinitrowluene 360 u
0%-09-2 3-Nitroaniline 360 U
53-312.9 Acenaphthene 240 ]
132-64-9 Dibenzefuran 150 ]
[121-14-2 2,4-Dinitromluene 360 U
R6-73-7 Fluorene 250 J
R4-06-2 Diethylphthalate 360 u
7005-72-3 4-Chlorophenyl-phenylether 360 uU
100-01-8 4-Nitroaniline 360 U
86-30-6 N-Nitrosediphenylamine {1) 360 L8
101-55-3 4-Brormophenyl-phenylether 360 0
113-74-1 Hexachlorobenzene 360 U
B5-01-2 Phenanthrene 2000
Form1 5V-1 3/90




1C EPA SAMPLE NOQ.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTP6S
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
Lab Code: DE023 Case No.: SAS No.: SDG No.: #6960
Matrix: (soil/water) SOIL Lab Sample ID: 9805594 . .
—_— — (000396
Sample wtivol: 30,3 (g/ml G Lab File ID: P2137.13
Level:  (Jow/ned) LOW Date Received:  12/7/98
% Moisture: & decanted: {Y/N): N Date Extracted:  12/8/98
Concentrated Extract Yolume: 500 (ul) Date Analyzed:  1/11/99
Injection Volume: 2.0 {ul) Dilution Factor: 1.0
GPC Cleanup: {Y/N) Y pH: 7.63
Concentration Units:

CAS Ne. Compound {ug/L or ug/Kg) ug'Kg Q

[120-12-7 Anthracene 440

[86-74-8 Carbazole 320 J

84-74-2 Di-n-burylphthalare 360 4]

POGE-44-0 Fluoranthene 2500

129-00-0 Pyrene 3000 [

RBS-68-7 ButylbeazyIphthalate 360 U

I56-55-3 Benzo{apAnthracens 1700

91-94-1 3,3 -Dichlorobenzidine 360 u

218-01-9 Chrysene 1900

117-81-7 bis(2-Ethylhexyliphthalate 190 JB

117-84-0 Di-n-octylphthalate 360 9)

[205-99-2 Benzo{byfluoranthens 2000

RO7-08-0 Benzolkjfluoranthene 460

50-32-8 ‘Benzo(a)pyrene 1400

193-39-5 Tndeno(l .2, 3-cd)pyrene 940

153-70-3 Dibenz{a h)anthracene 430

151-24-2 Benza{g h,i)perylens 660

{1} - Cannot be separated from Diphenylamine

Form1 8V-2 3/90




Library Search Compound Report

000431
Data File : c:\hpchem\l\data\da4011l.cim\p2137.4 vial: 16
Acg On : 11 Jan 929 9:08 pm Operator: CIM
Sample ; GGTPES Inst ; 5872-DEL4
Misc : ESBN:28055940 Multiplr: 1.900
Method + K:\METHODS\IT40111R.M
Title CLP BNA (Calibration
Library L:\NBS75K.L
R.T Cone Area Relative to ISTD R.T.
24 .47 6.66 ng/ul 967850 Perylene-di2 20.30
Hit# of 20 Tentative ID Reff CasH Qual
1 Androstane-3,6,17-trione, (5.alpha. 72822 002243-05-2 22
2 42-Heptenoic acid, 2-{methylsulfonyl 33262 (67428-09-5 16
3 1{(4H) -Phenanthrenone, 4a,4b,5,6,7.8 33134 057684-15-8 16
4 Pregnan-3-one, {(5.alpha.}- 43210 0Ql4778-11-1 12
5 Androstane-3,12,17-tricne, {(5.beta. 43121 Q53604-27-8 12
rbundance Scan 2123 {(24.474 min): P2137.D (-, *) m/z 95.$f 100.00%
]
302 o)
L\PMM
5000
1 273 l T T T T I
i 352 426452 24.12 24.83
. i - - m/z 69.00 B83.71%
m/z-—= 100 200 300 400
Abundance#72822: Androstane-3,6,17-trione, (5.alp I
; 123 27802 AR SV
f 137
! 5000 - 1 207 T
- L T T T T
: . 24.12 24 .B3
I : ! m/z 55.00  79.97%
| 0 = |ll‘|l.l||!|l T T T T T M‘\W,,/\p\‘AM
h/z—-> 100 200 200 400
Abundance#33369: 4-Heptencic acid, 2-{methylsulfc
{44 BF e
' 24112 24.83
5000 4 i m/z 109.00 T0.72%
1 E 39
o'.t.\.l.l.._i?% S O | N
m/z--= 100 200 300 400
hbundance#33134: 1(4H) -Phenanthrenons, 4a,4Db, 5,6, T T ]
] a5 24.12 24 .83
] m/z 302.10 66 .30
1 138
5000 {41 2456
L[] il
D-|'|'|| IIII IIII |"|]III|illlTr
m/z-~> 100 200 300 400 24.12 24.3;j
p2127.d I40111B.M Thu Jan 14 14:05:29 19389 HPDOSE Page 22




1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS GGTP6S
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC:DAWM 000 397
Lab Ceds:  DEO23 Case No.: SAS No.: SDG No.: #6960
Matrix: {soilfwater) SOiL Lzb Sample ID: 9805594
Sample wt/vol: 0.3 (g/mL); G Lab File ID: P2137.D
Level:  (low/med) LOW Date Received: 12/7/98
% Moisture: 8 decanted: {Y/N) N Date Extracted: 12/8/98
Concenirated Extract Yolume: 500 (uL) Date Analyzed: 1/11/99
Injection Velume: 2.0 {ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N} Y pH: 7.6
Coneentrarion Units:
Number TICs found: 22 (ug'L or ug/Kg) ug/Kg
K2AS Number Compound Name RT |Est. Conc Q
1 Unknown 22 , »sefirstiemd - SED 1 <
2 Unknown - 3.61} ,1500 1 A4
3 Unknown . 3.70| & 250 A
4. Unknown . 4.03] ., 610 1
5. Unknown  +, 4.56] , 1800 <
6. Unknown ., 494 210 I 4
7. 486-25-2 9H-Fluoren-9-one 10.6% 330 IN
8. 544-63-8 Tetradecanoic acid 10.75 230 IN
9, 132-65-00 [Dibenzothiophene 10.84 250 N
10, Unk C1 3-Ring PAH 12.22 400 ]
11. [Unk C1 3-R¥1§ PAH 12.29 420 J
12. Unknown £/7-2 2.2 Roosrg 2 46| 520 )
13. Unk €1 3-Ring PAH 12.52 200 ]
14. Unknown Ca—Caz _Laorgtok 92.95| 320 ]
15. 84-65-1 0, 10-Anthracenedione 12.98 330 N
16. Unk C1 4-Ring PAH 15.15 240 J
17. Unknown grfecss  Marmrgdgde 1665|210 J
18. [Unk 5-Ring PAH 19.75 680 J
19. [Unk 5-Rin§ PAH 20.10 810 J
20. LUnk 5-Ring PAH 20.36 270 J
21. [Unk 5-Ring PAH 22.09 250 J
22. Unkoown 7 2447|240 7
23
24,
25,
26
27.
28.
29,
30.

FORM 1 SY-TIC

3/90




1B EPA SAMPLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTP6SDL
Lab Name: DE DNREC:DIV OF WATER RES Contract:  DNREC:DAWM
Lab Code: DEO23 Case No.: SAS No.: SDG Mo.: #6960
Matrix: (soil/water) SOIL Lab Sample [D: 9805594 U o 0 4 3 2
Sample wtivol: 30,3 {(g/mL G Lab File ID: P2148.D :
Level: (low/med) LOW Date Received:  12/7/98
% Moisture: 8 decanted: {Y/N): N Dare Extracted:  12/8/98
Coneentrated Extract Volume: 500 (oL} Date Analyzed: 1/12/99
Injecticn Volume: 2.0 {uL) Dilution Factor: 2.0
GPC Cleanup: {Y/N) Y pH: 7.63
"Concentration Units:

CAS No. Compound (ng/L or ug/Kg) ug/Kg Q

111-44-4 bis{2-Chloroethyl)ether 720 uD

541-73-1 1.3-Dichlorobenzene 720 Ub

106-46-7 1,4-Dichlarobenzene 720 up

#5-50-1 1,2-Dichlorobenzene T2 uD

108-60-1 2,2"-oxybis(1-Chloropropane} 720 UD

B7-72-1 Hexachloreethane 720 U

o21-64-7 N-Niroso-di-n-propylamine 720 UD

[PE-55-3 Nitrobenzene 720 UD

(78-59-1 lsophorone 720 UD

111-91-1 bis{2-Chlorcethezy ) methans 720 Ul

125-82-1 1,2 4-Trichlorobenzene 720 UD

%1-20-3 Naphthaleng 190 1D

106-47-8 4-Chloroaniline 720 UD

$£7-68-3 Hexachlorobutadiene 70 uD

91-57-0 2-Methylnaphthalene 120 D

(77-47-4 Hexachiorocyclopentadiene 720 Ul

51-58-7 2-Chloronaphthalens 720 uD

123744 2-Nitrpaniline 720 uD

208-96-8 Acenaphthylene 190G iD

131-11-3 Dimethylphthalate 720 UD

K06-20-2 2.6-Dinitrotoluene 720 UL

[99-09-2 3-Nitroaniline 720 uD

B3-32-9 Acenaphthene 270 ID

132-64-9 Dibenzofuran 210 ID

121-14-2 2 4-Dinitrotolpens 720 uD

[B6-73-7 Fluorene 280 jD

[B4-66-2 Dierhylphthalate 720 un

[F005-72-3 4-Chlorophenyl-phenylether 720 uD

100-01-6 4-Nitrpaniline T20 un

B6-30-6 N-Nitrosodiphenylamine (1) 720 uD

101-35-3 4-Bromophenyl-phenylether 720 ur

118-74-1 Hexachlorobenzene 720 Ul

85-01-% Phenanthrene 2200 M

Form1 SV-1 el




“1C EPA SAMPLE NQO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET)
GGTPGSDL
Lab Name: DE DNREC:.DIY OF WATER RES Contract: DNREC:DAWM
Lab Code: DE023 Case No.: SASNo.: SDG No.: #6960
Matrix: (soil/water) soIL Lab Sample ID: 9gosse 000433
Sample wtfvol: 30.3 (g/ml. G Lal File ID: P2148.D
Level:  (low/med) LOW Date Received:  12/7/98
% Moisture: 8 decanted: {Y/N): N Date Extracted:  12/8/98
Concentrared Extract Volume: 500 (ul) Date Analyzed: 1/12/%9
Inmjection Volume: 2.0 (ul) Dilution Factor: 2.0
GPC Cleanup: (Y/N) .y pH: _ 7.63
Concentration Units:

CAS No. Compound {ug/L or ug/Kg) ug/Kg Q

[120-12-7 Anthracene 480 1D

[36-74-8 Carbazole 320 1D

84-T4-2 Di-n-butylphrhalate 720 uD

206-44-0 Flupranthens 2100 D

129-00-0 Pyrene 2000 D

[85.68-7 Butylbenzylphthalate 720 UD

56-35-3 Benzo{a)Anthracens 1400 D

91-94-1 3,3°-Dichlorobenzidine 720 uD

218-01-9 Chrysene 1700 |

117-81-7 big{2-Ethylhexylphthalate 140 D

117-84-0 Di-n-octylphthalate 720 UD

205-99-2 Benzo{b)fluoranthene 1500 D

O7-08-0 Benzo{k)fluoranthene 260 D

50-32-8 Benzo{a)pyrene 1400 D

193-39-5 Indeno{1,2,3-cd)pyrene 1200 D

153-70-3 Uhibenzia, hjanthracene 520 >

101-24-2 Benzo{g,h,i)perylene 890 D

{1} - Cannot be separated from Diphenylamine

Form[ SV-2

3/90




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTPIS
Lab Name: DE DNREC:DIV OF WATER RES Coniract:  DNREC:DAWM
Lab Code: DED23 Case No.: SAS No.: SDG No.: #6960
: W, :
Matrix: (soilfwater) 501t Lab Sample ID: 9803595 C G 0 4 G 9
Sample wt/vol: 30,7 {(g'mL G Lab File ID: PZ138.D
Level: {(low/med) LOW Date Received:  1277/98
% Moisture: 10 decanted: (Y/N): N Date Extracted:  12/3/98
Concentrated Extract Volume: 500 (ul) Date Analyzed: 1/11/99
Injection Yolume: 20 (ul} Dilution Factor: 1.0
GPC Cleanup: {Y/N) Y PH: _134_
Concentration Urnts:

CAS No. Compound {ug/L or up/Kg) ug/Kg Q

111444 bis(2-Chloroethyl)ether 360 U

541-73-1 1,3-Dichlorobenzens 360 u

106-46-7 1,4-Dichlorobenzene 160 u

05-50-1 1,2-Dichlorobenzene 360 U

108-60-1 2,2"-oxyhis{1-Chloropropane) 360 1%

67-72-1 Hexachlorgethane 360 U

621-64-7 N-Nitroso-di-n-propylamine 360 U

D8-05-3 Nitrobenzene 360 U

[78-59-1 Isophorone 380 U

111-91-1 bis{2-Chloroethoxy)methane 360 U

120-82-1 1,2.4-Trichlorobenzene 360 o)

01-20-3 Naphthalene 120 I

106-47-8 4-Chloroaniline 360 U

B7-68-3 Hexachlorobutadiene 360 U

91-57-6 2-Methylnaphthalene 73 I

77474 Hexachlorocyclopentadiene 360 U

01-58-7 2-Chloronaphthalene 360 9]

BE-74-4 2-Nitroamiling 360 U

208-96-8 Acenaphthylene 210 I

131-11-3 Dimethylphthalare 360 u

606-20-2 2,6-Dinitrotoluene 360 9]

00.(0-2 A-Nitroaniline 360 U

[B3-32-9 Acenaphthene 150 I

132-64-0 Dibenzofuran 160 I

121-14-2 2,4-Dinitrotoluene 360 U

|B6-73-7 Fluorens 200 I

Ba-66-2 Diethyiphthalate 360 U

7005-72-3 4-Chlorophenyl-phenylether 260 u

100-01-6 4-Nitrozniline 360 U

B6-30-6 N-Nitrosodiphenylamine (1) 360 u

101-55-3 4-Bromophenyl-phenylether 360 u

118-74-1 Hexachlorobenzene 160 8]

B5-01-8 Phenanthrene 1700

Form1 5V-1 3/90




1C EPA SAMFLE NO,
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
GGTPIS
Lab Name: DE DNREC:DIV OF WATER RES Contract: DNREC;DAWM
Lab Code: DE023 Caze Na.: SAS No.: SDG No.: #6960
Matriz: (soil/water) SOIL Lab Sample ID: 9805595 Cao 470
Sample wi/vol: 30.7 {gmlL G Lah File ID: P2138.D
Level: (low/med) LOW Date Received: 12/7/98
% Moisture: 10 decanted: (Y/N}: N Dale Extracted:  12/8/98
Concentratéd Extract Volume: 500 {ul) Date Analyzed: 1/11/99
Injection Volume: 2.0 {ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N} Y pH: 7.34
Conecniration Units:

CAS No. Compound {ug/L or ug/Kg} ug/Kg Q

[120-12-7 Anthracene 340 J

B6-74-8 Carbazole 240 J

B4-74-2 Di-n-butylphthalate 360 u

RO6-44-0 Fluoranthene 190K

129-041-0 Pyrene 2400

B3-68-7 Burylbenzylphthalate 360 )

p6-55-3 Benzo(a)Anthracene 1200

p1-ga1 3,3’-Dichlorobenzidine 360 u

218-01-9 Chrysene 1440K)

117-81-7 bis{2-Ethylhexyl)phthalare 81 JB

117-84-0 Di-n-gcrylphithalate 360 9]

205-99.2 Benzo(b)fluoranthene 14040

RO7-08-9 Benzol(k)flucranthene 480

50-32-3 Benzo(g)pyrens 1100

193-35.5 Indeno{1,2,3-cd)pyrens 770

53-70-3 Dibenz{a, h)anthracene 310 J

191-24-2 Benzo(g,h,i)perylent 520

(1) - Cannot be separated from Diphenylamine

Form ! 5V-2 3790




1¥

EPA SAMPLE NOQ.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS GGTPS
Lab Name: ©DXE DNREC:DIV OF WATER RES Contract: DNREC:DAWM
~ —_— ccu471
Lab Code: DEQ23 Case No.: . SAS No.: 5DG No.: #6960
Matrx: (soil/water) SOIL Lab Sample ID: 9803595
Sample wifvol: 30.7 {(g/ml) G Lab File ID: P2138.D
Level: (dow/med) LOW Date Received:  12/7/98
% Muoisture: 10 decanted: {Y/N) N Date Extracted: 12/8/98
Concentrated Extract Volume: 500 ful} Date Analyzed: 1/11/99
Injection ¥olume: 2.0 (ul) Dilution Facter: 1.0
GPC Cleanup: (Y/N) Y PH: 7.3
Concentration Uroits:
Number TICs found: 22 {ug/L or ug/Kg) ug/Kg
CAS Number Compound Name RT [Est. Conc Q
1 Unknown Alkane 1.98 300 I
2 [Unknown C3 Benzene 3.20 230 J
3 UKW I s s me b ler PO | T 4
4, JUnknown 2 3.60). 1100 I 4
5. Unknown " 40s), 940 14
3 Unknown o 4.55].+ 1500 14
7. Unknown 4 404|+ 230 14
8. 486-25-9 PH-Fluoren-9-cne  £-czz | A4 290 JN
9. 132-65-0 Dibenzothiophene 1084 210 IN
10. Unk C1 3-Ring PAH -2 < 210 J
11. Unk C1 3-Ring PAH it 12.29] ¢« 300 |
12. [U'nk C1 3-Rin§ PAH * 12.47| « 360 J
13. R4-65-1 9,10-Anthracenedione + 12.98] ., 520 IN
14. 5737-13-3  [Cyclopentaidef)phenanthrenon | 13.69| - 290 JN
15. Unk C1 4-Ring PAH « 15.15| » 220 I
16. [Unk 5-Ring PAH 4 19.74 | » 580 i)
17. [Unk 5-Ring PAH “ 2008 ,.760 I
18. Unknown Alkane 21.45 240 I
19, Uok S-Ring PAH _ ryr-c22 | ZoRbse 330 I
20. Uok 5-Ring PAH @ | 22441 4 210 I
21. Uok 5-Ring PAH iy 22.51]. 200 I
22, 1,2:4,5-Dibenspyrene a 2447 4+ 210 I
23.
24.
23.
26.
27.
28.
25,
30.

FORM I SV-TIC
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SCREENING DATA - DATA IS NOT VALIDATED
GEORGE GRAY SCHOOL
POLYCHLORINATED BIPHENYLS (PCB) IMMUNOASSAY TEST RESULTS
COMPARISON WITH LABORATORY DATA

EMMUNOASSAY LAB ' CONFIRMATION
SAMPLE_ED RESL.!LT mngg , o
TP-18 ] ND N.‘A N/A
P28 ND o N/A O NA
TP-35 i ~ ND '_ NA N/A
TP-45 j NO ~ NiA NA
TP-58 ND . NA N/A
_..TP68 | ND N/A N/A
TP-7S | ND ~ NA N/A ~
TP-8S ND _ _N/A f N/A ]
TPSS | ND  NA . N/A
TP-10S8 | ND N/A N/A
TP-118 ND N/A N/A
SHALLOW S0IL SAMPLES '
SS-1 ND B i N/A ; N/A
| 88-2 _ ND : - N/A i N/A
883  ND ‘ N/A N/A
554 ) ND ] N/A N/A
55-5 ND N/A N/A
DEEP TEST PIT SAMPLES o o
TP-1D i _ND , N/A N/A
TP-2D "ND ND YES
"TP-3D i ND T NIA T NA
TP-4D ND _ N/A _ N/A
TP4C 'ND N/A ! N/A
| TP-5D ND - NA N/A
TP-8D  ND  N/A N/A
| TP-7D o ND . ~ N/A N/A
__TP8C ND L NA . NA
TPSD ] ND ] N/A i N/A
TP-10D  °~  ND  N/A N/A
TP-{1D | ND N/A N/A
NG - Non-datected
NT - Not tested - No field screening data
N/A - Not applicable - No laboratory data
Beld - Sample submitted for laboratory PCB analysis

{j98027 xIs




SCREENING DATA - DATA IS NOT VALIDATED
GEORGE GRAY SCHOOL.
POLYAROMATIC HYDROCARBON (PAH) IMMUMOASSAY TEST RESULTS
: COMPARISON WITH LABORATORY DATA

 IMMUNOASSAY  LABORATORY  CONFIRMATION |

SATPRE®  RESULTmgKg  RESULTmgg®  YES/NO

A T i SHALLOW TESTPIT SAMPLES -~ = 0
~ TP-1§ . >1,<50 o N/A e . NA
TP-28 i >1, <50 | N/A N/A
TP-38 >50 >140 YES
TP-45 >1, <50 P N/A N N/A
TPSs >50 8.2 + TNR o YES
P65 | ~ >50 248+ TNR YES
_TP-78 | >1, <50 o NA NA
TP-8S >1,<50 NIA N/A
TPSS >50 21,7+TNR YES
TP-10S >1, <50 L NA N/A
TP-11S >1, <50 ' N/A ' N/A,
SHALLOW SOIL SAMPLES
§8-1 >1, <50 N/A N/A
882 >1,<50 N/A N/A
§5-3 >1, <50 : ~ NiA NA
§S54 >50 75 YES
55-5 T >1, <50 ONA "~ NiA
' ' DEEP TEST PIT SAMPLES
TP-1D | < ' - N/A N/A
TP2D T T <t K _. YES
TP-3D - o« ol NA N/A
__TP4D <1 N/A N/A
TP-4C >1, <50 N/A N/A
TP-5D | o<1 - N/A N
TP-6D ' >1,<50 ' . N ... NA
TP-7D ~>1,<50 . __NA .. NA
TP-8D o »1,<50 NA N/A
TPSD ) >1,<80 N/A N/A
TP-10D >50 28.8 + TNR | YES
TP-11D <1 T N/A T T NA
NT - Not tested - No field screening data
N/A - Not Applicable - No Laboratory Data
*TCL Poiyaromatic Hydrocarbons + TiCs
TICs - Tentatively Identified Compounds
TNR - TICs not reported
Bold - Samples sent to laboratory for PAH analysis

1189027 x1s
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Toxicological Evaluation
George Gray School BPA H

1.0 Summary

A Brownfields Preliminary Assessment [1 was performed at the former George Gray Elementary
School site to collect necessary data to evaluate the potential threat to human health and the
environment resulting from historical site-related activities. Sampling was undertaken to
characterize the on-site soils on the property.

Potential increased cancer risks were found for future on-site workers and for theoretical future
adult and child residents via the inadvertent ingestion of contaminated surface or deep soils from
the site when modeled under a worst case scenario. Currently there is no potable groundwater
usage in the assessment area and due to a lack of groundwater resources this pathway was not
evaluated.

For the theoretical future resident child and trespassing child receptors, potential non-cancer
effects resulting from inadvertent ingestion of soil could not be ruled out when modeled using
the soil exposure scenario for shallow and deep soil. As noted above, no groundwater nse
scenario was evaluated.

Increased incremental lifetime cancer risk was evalnated for seven c(lmpounds in soil;
Benzo(a)pyrene (BaP), Arsenic (as a carcinogen), lecnz(a,h)anthracenc (DahA},
Benzo(a)anthracene (BaA)., Benzo(b)luoranthene (BbF), Indeno(l 2.3,-cd)pyrene (IP) and
Benzo(k)flucranthene (BkF).

BaP and DahA found in sample TP-35 at 1. (] and 3 4 mngg, respecuvcly, and Arsenic detected
at a concentration of 40.8 mg/Kg in samplc TP-16D (field duplicate of TP-9D) provided for
cancer risks of 1.20E-04, 3.9E- 05 and 9. 6B~05 respcctlvcly, when modeled for a future adult
resident of the site. As modcled for the on-site worker the increased cancer risks for BaP, DahA
and Arsenic were 2.8E-05, 8.6E-06. and 2.1E-06, respectively. BaA, BbF, and IP all had
modeled increased incremental lifetime cancer risks greater than 1.0E-06 when evaluated
individually for the future adult resident. Risk for the theoretical future resident when evaluated
cumulatively (3.0E-04) exceeded the 1.0E-04 to 1.0E-06 acceptable cancer risk range normal
used by U.S. EPA, Region IH, while the cumulative modeled risk for the on-site worker (6.7E-
05) fell within the target range. It should be noted that the highest concentrations of BaP, DahA
and other polycyclic aromatic hydrocarbons (PAHs) were detected in sample TP-38, collected
from beneath the asphalt parking lot, where casual exposure would be minimal.

The potential for future adverse health effects through the inadvertent ingestion of soil for future
adult and child residents, workers and trespassing adults and children as modeled indicate that
the non-cancer effects of Iron and Arsenic in deep soil sample TP-16D were the primary
eontributors to the hazard index {(HI). Twoe modeled receptors (future resident child and
trespassing child} had an HI in excess of the target of 1.0 (6.16 and 1.37). All other HIs were
below the target of 1.0.
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Two (2) out of the six (6) shallow and deep soil samples analyzed for Lead during the study
contained Lead at levels exceeding the Delaware Uniform Risk-Based Remediation Standard of
1000 mg/Kg for restricted use soils and three (3) others exceeded the unrestricted use level of
400 mg/Kg. No reference dose exists for Lead. The highest concentration of Lead in soil
detected during this study was 1510 mg/Kg in shallow test pit soil sample TP-4S. '

Due to the lack of a direct surface water pathway, no surface water or sediment exposure
scenarios were evaluated.
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2.0 Support Documentation for Toxicelegical Evaluation

Standard and default toxicological values and assumptions were applied herein and most can be
found in the Appendices. The corrected (April 12, 1999) Risk-Based Concentiration Table from
U.S. EPA, Region IIi, was used as a screening tool to identify chemicals of concern. Modeled
parameters and procedures were based on the Risk Assessment Guidance for Superfund (RAGs)
and can be found in the References and/or Appendices as noted above. Lifetime cancer risks
were developed for adult resident life exposure and are slightly less conservative than a
combined child and adult exposure time of 30 years with adjusted body weight. The reported
findings result in an insignificant modeled difference yet the recognition of this application to the
model should be sufficient to address any concerns.

Reference dose and cancer slope factors were obtained from the Risk-Based Concentration (April
12, 1999) tables from U.S. EPA, Region III. IRIS was used as a source of toxicological
information and the U.S. EPA listing of AWQC for chronic exposure to aquatic organisms was
surveyed for exceedances.

Validation chorts as qualified and received from the DNREC-SIRB .Analytlcal Chemist.

2.1 Exposure Pathways

For the purposes of this evaluation the study area wa.s trcatod as one site for evaluating the soil
exposure pathway as a worst-case scenario. In genera[ the highest concentrations of organic and
inorganic conta.mmanm detected dunng thls study : were used in the models regardless of the

potential excavanon of soils dunng construcnon and renovation.

The George Gray School property consists of a single parcel totaling approximately 4 acres and
comprising the majority of a city block. The site is lecated north and east of the City of
Wilmington business district.

The site is bounded by Vandever Avenue, Locust Street, 23" Sireet and Thatcher Street. A row
of homes is located along the Vandever Avenue side of the property, A large “L"-shaped multi-
story brick building (a former elementary school) is located near the center of the property. A
large asphalt paved parking lot, swrounded by a locked gate and fence, is located on the
southwest side of the building. The parking lot is cracked and broken with weeds and grass
growing through the cracks. A large grassed field is lecated on the northeast side of the building
property. A small open paved area, the former playground, is at the north end of the building.
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The building is currently undergoing asbestos and lead paint abatement on the inside of the
structure. An office trailer is located in the south parking lot and a storage trailer is on the northwest
side of the building.

Parks and open space are located on adjacent parcels on both the north and south sides of the school
property. Private homes and apartments, and a small church border the remainder of the site.

There is no surface water on or directly bordering the site. The Brandywine Creek is located

- approximately 900 feet west of the subject property. Surface water coming from the site is
expected 1o flow into the Brandywine Creck though overland flow, or into a combined sanitary
and storm sewer system operated by the City of Wilmington. During major storm events, excess
water may discharge to the river from Combined Sewer Overflows {(CS0) located along the
Brandywine Creek, just north of Northeast Blvd.

The George Gray School property is located'within the Piedmeont Physiographic Province lying just
nerth of the Fall Line (or Fall Zone) which runs almost along the course of the Christina River.

The basement rock beneath the site is part of the metamorphic and igneous derived W ilmington
Complex. Meta-ignecusrocks formed mainty of andesine, hypersthene, clinopyroxene and
magnetite with minor amphibole underlic the majority of the site. The southwest corner may be
composed mainly of hypersthene-quartz-andesine-gneisswith mmor biotite and magnetite. The
thickness of the regolith at the site may vary from 0 to 50 feet.

The water table aquifer in the Piedmont generally forms at the base of the regolith, directly above
the unweaﬂlercd bedrock. The depthto groundwatervanes depending on the depth of the
groundwater almost entirely within &acturéé' and g general] ¥ in small quantities. Groundwateryields
from the hard rock of the Wlimmgton Complex are generally low, with the yield of the average
home well approximately 1 gallon pcr minute.

From the Fall Line south, the erystalline basement rock is overlain by the Potomac Formation,
consisting of variegated clays and silts with some interbedded sands. These sands are generally
thin and irregular in the northern part of the Coastal Plain. The Potomac Formation thickens to the
southeast but is expected to be generally thin immediately south of the project area. The Potomac
Formation is used extensively for water supply to the south of the project area where the sand layers
are sufficiently thick.

The study area is expected to have little potential for significant groundwater supply development
as a result of low yields due to low transmissivity of the aquifers and little available drawdown.

The George Gray School property is contained entirely within the City of Wilmington's
corporate boundaries. The City of Wilmington Water Department provides the potable water
supply. The city utilizes surface water from Brandywine Creek for its primary water supply.
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The Ciry’s closest intake is on the Brandywine Creek at a dam in Brandywine Park, 2.5 miles
upstream from the confluence of the Brandywine Creek and Christina River. Water is drawn
from the Brandywine Creek via a raceway with headwaters approximately 1.2 miles west-
northwest of the school property. The city supplies water to approximately 140,000 individuals
in the Wilmingten metropolitan area and has water system interconnections with other area
suppliers.

There are no known users of groundwater for potable purposes within the study area.

A more detailed description of the George Gray School site is presented in the main Brewnfield
Environimental Assessment IT Report.

The exposure pathway considered in this report is the inadvertent ingestion of soil. The
madvertent ingestion of sediment and the ingestion of local groundwaier were not considered due
to the lack of current users and limited potential for development of local groundwater resources.
No groundwater, surface water or sediment samples were collected during this study.

2.2 Receptors

2.2.1 Present Time Receptors

There are no known on-site residents. Approxunately 25, OOU peopIe live in the residential areas
w1th1n one-mlle of the site. Prescnt-tune exposure scg_qanos in¢lude on-site workers and

interior asbestos and lead pamt abatement. Details for these exposure estimates and default
values can be found in Appendix’ 1. The pat;hway and route evaluated consists of inadvertent soil
ingestion. There is no known use of local groundwater in the project site as the area is served by
a public water supply system. =

The maximum values for analytes detected in site samples in the soil pathway were screened
based upon Risk-Based Concentration Values (RBC) for residential and industrials soils (U.S.
EPA, Region II1, April 12, 1999) and were also screened against one-tenth of the RBC to account
for additive effects.

For inorganic and organic analytes detected, the highest concentrations of the analytes found in
shallow soil samples (0 to 2 feet) and deep samples (greater than 2 feet) were used for the
evaluation. Both shallow and deep samples were used to account for future excavation of soil
during construction and renovation. Since no one sample contained the highest concentration of
all analytes, this will result in a conservative, worst case scenario. It should be noted that the
modeled risks and potential adverse health effects may not be characteristic of the entire study
area.
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2.2.2 Future Receptors

The study area for the George Gray School Brownfiglds Preliminary Assessment II is proposed
to be renovated into a Work Force Development Training and Employment Center. It would
include a culinary arts school and catering business, banquet and conference center, automotive
training and repair facility, a telemarketing center and a computer center. Border propettics are
residential and parkland. For this reason, modeling for future land use will include the
inadvertent ingestion of soil by residential adults and children, assuming no remediation, in
addition to the present worker and trespasser scenarios.

30 Organic Contamination

3.1 Soil

Approximately thirty (30) shallow test pit and surface soil samples were collected from the study
arca during this assessment. The samples were field screened in the DNREC Superfund mobile
laboratory for indicator compounds. Following screening, approximately twelve (12) test pit and
surface soil samples were selected for all or part of the US EPA Target Analyte List and Target
Compound List (TAL/TCL} analysis at an approved laboratory. -A complete list of samples,
sample locations and analytical results is contained in the main report.

The validated results of the organic analysis of the soil sazii'plcé were screened via the Risk-
Based Concentration (RBC) tables for residential and mdustnal soils {U.S. EPA, Region Ill,
April 12, 1999).

The highest concentrations of organic and ‘mdr‘ganic contaminants detected in soil samples from
the George Gray School which éxceeded the benchmark Risk-Based Concentration for
residential and/or industrial soil are shown in Tables 1 and 2, The complete analytical results are
shown in the main report. -

3.1.} Benzo{a)pyrene, Benzo(a)anthracene, Benzo(b)luoranthene, Indeno(1,2,3-
cd)pyrene, Dibenz{a,h)anthracene, Benze(k}fluoranthene

Benzo (a) pyrene (BaP) and the others are polyeyclic aromatic hydrocarbon (PAH) compounds.
They are formed during the buming of petroleum products and plant or animat materials. It is
also found in ¢oal tar, road and roofing tars and in creosote. Cigarette smoke also contains
PAHs. PAHs can enter the body by breathing smoke containing the material or by ingesting it.
It is not normally absorbed through the skin, but small amounts may be if the skin has contact
with heavy oils containing PAHs.

PAHs have been shown to cause tumors in laboratory animals and are suspected human
carcinogens.
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3.2  Risks for Present/Future Time Exposures Based on Soil Data

As modeled, BaP in soil sample TP-38 at 11.0 mg/Kg contributed the majority of the increased
incremental lifetime cancer risk resulting from organic compounds for the theoretical future adult
resident and present on-site worker. The RBC screening value for BaP in soil is 0.088 mg/Kg
{residential} and 0.78 mg/Kg (industrial). This sample was collected from beneath the asphalt
parking lot.

Table 1 shows an increased incremental lifetime cancer risk to the future adult resident at this site
of 1.2E-04 due to BaP. The increased risk for the on-site worker as modeled was 2.8E-05 for
BaP. Individually, the risk modeled for BaP exceeds the 1.0E-04 to 1.0E-06 acceptable cancer
risk normally applied by U.8. EPA, Region III for the future adult resident scenario.

The additional cancer risks to the present and future resident and workers resulting from the
presence of DahA, BaA, BbF, and IP all exceed the 1.0E-06 target risk when modeled
individually, as shown in Table 1. BKF adds slightly to the increased incremental cancer risk for
modeled receptors (Table 1).

3.3  Sediment

No sediment samples were collected during this 1nvestlgat10n There is no direct surface water or
sediment pathway at this site. -

4.0  Inorganic Contamination

4.1 Soit

The results of the inorganic analys:i of the soil samples were screened via the Risk-Based
Concentration for both residential and industrial (U.S. EPA, Region III, April 12, 1999), Only
qualified data as per Appendix 2 were utilized.

The inorganic analytes that exceeded the Risk Based Concentration (for residential and/or
industrial soil) benchmarks were Iron and Arsenic (as a carcinogen and non-carcinogen).

One (1) shallow sampie and five (5) deep soil samples were submitted to the lab for inorganic
analysis based on field screening. The sample locations and analytical results are presented in the
main report.

Two (2) out of the six (6) samples analyzed for Lead during the study contained Lead at levels
exceeding the Delaware Uniform Risk-Based Remediation Standard of 1000 mg/Kg for
restricted use soils and three (3) others exceeded the unrestricted use level of 400 mg/Kg. No
reference dose exists for Lead and it is discussed below. The highest concentrations of Lead in




Toxicological Evaluation
George Giray School BPA I

so0il detected during this study were 1510 mg/Kg in shallow test pit soil sample TP-4S and 1450
mg/Kg in TP-15.

4.2 Risks for Present/Futare Time Exposures Based on Soil Data

Increased incremental cancer risk was modeled for Arsenic as a carcinogen for the theoretical
future residents and present on-site workers. Utilizing the Arsenic level found in sample TP-16D
at a concentration of 40.8 mg/Kg, Table 1 shows an increased cancer risk for the future adult
resident of 9.6E-05. For the on-site worker the increased incremental lifetime cancer risk was
madeled at 2.1E-05 for Arsenic. Arsenic in both the future resident and on-site worker scenarios
falls within the normally accepted risk range of 1.0E-04 to 1.0E-06. The total modeled risk via
soil exposure to organic and inorganic compounds combined as modeled for the future residents
was 3.0E-04 and for the present on-site worker was 6.7E-05. The modeled residential risk
exceeded the 1.0E-04 to 1.0E-06 normally accepted range (Table 1). As previously discussed,
the presence of BaP, a PAH, in the surface soils was the primary factor in increased risk at the
site.

4.3 Present/Future Time Potential Adverse Effects

The present-time adverse health effects were modeled for inadvertent mgestlon of soil and are
shown in Table 2. The potential adverse health effects as modeled resulted from the preseuce of
Tron and Arsenic in deep soil at the site. Both Iron and Arsenic had HQs greater than 1.0 in the
theoretical future child resident scena.no (3 44 and 1.73, respectivelv). :

When additive effects of Manganese Chrormuni' (as VT, Aluminum and Copper were included,
the resulting Hazard Indexes were 0.47 for the on-site worker, 0.14 for the trespassing adult and
1.37 for the trespassing child. {Table 2)

For the theoretical future adult and chlld residing at the site, the cumulative Hls were (.66 for the
adult and 6.16 for the child, both exceeding the target of 1.0. (Table 2).

Some information on some of the major contributors to the Hazard Index or other potential
adverse health effects is included below.

4.3.1 Arsenic

. Arsenic is found naturally in the earth’s crust. It is also a by-product of smelting of metals and
burning of fossil fuels. The primary use of Arsenic is in weed and insect pesticides and as a
wood preservative. It is also used in lead-base alloys for hardening lead used in batteries,
bearings and cable and as a rust inhibitor in antifreeze.
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Systemic effects of Arsenic ingestion include irritation of the digestive tract, decreased
production of red and white blood ceils, abnormal heart function, bicod vessel damage, liver and
kidney injury and impaired nerve function.

One of the most common characteristics of ingestion of inorganic Arsenic is the appearance of
dark and light spots on the skin, or small coms or warts on the palms, soles and trunk. Arsenic
ingestion has also been connected to increased incidence of some forms of cancer. Tn contrast,
there is also some evidence that small amounts (normal dietary intake) of Arsenic may be
beneficial to good health.

4.3.2 Iron

Iren is an essential element and therefore, any risk value must protect against deficiency as well
as toxicity.

Acute Iron poisoning has been seen in small children who accidentally ingested iron
supplements. Acute oral toxicity can affect the stomach and intestines, heart, liver and brain.

Several studies have noted a relationship between very high I;'on' intake and chronic Iron toxicity,
and effects to the liver, heart and pancreas, including cirrhosis, eardiac dysfunction and diabetes.

433 Lead R

the extent possible, especially for children who preferentially absorb it. Children are also more
sensitive to Lead anemia than adilts, and young children may experience subtle neurological
damage without ever exhibiting classical signs of juvenile lead brain damage, such as loss of
motor skilis and speech. Leaming ability may be impaired due to motor incoordination, lack of
sensory perception or inability to concentrate.

Usual Lead cleanup values that are commonly considered are the 400 mg/Kg residential level
generally applied by the EPA as a trigger cleanup guideline. Lead in soils in residential
neighborhoods above 400 mg/Kg merits further evaluation in future efforts; i.e., evaluation of
blocd-lead levels, The DNREC Uniform Risk-Based Remediation Standard for Lead is 1000
mg/Kg for restricted use and 400 mg/Kg for unrestricted use.

Using these guidelines, Lead may be considered of analyte of concern for future residents or
others that may be exposed to site soils.
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4.4 Groundwater

The development of local groundwater for drinking water purposes is highly unlikely due to
hydrogeclogic conditions and the presence of a public water supply. For this reason, no
evaluation of the groundwater pathway was conducted.

4.5 Surface Water

No surface water samples from the Brandywine Creek were analyzed during this assessment.

5.0 Across Media Summaries of Cancer Risks and Adverse Health Effecis

An across media summary was not evaluated as part of this Toxicological Evaluation. The soil
pathway is the only pathway of concem for present time receptors. The future use of local
groundwater in the vicinity of the study area is highly unlikely due to the presence of a public
water supply and limited potential for groundwater development due to low yields and little
available drawdown.

6.0 - Recommendations and Summary

A large L-shaped building, a former elementary school currently occupies the study area. The
site 1s mostiy unfenced and trespassers have access to the property, especmlly the northern

Based on the modeled sccnanos, parts of thc study area may pose a present and future time
exposure risk and exceedances of the targct for increased incremental lifetime cancer risk for
workers and future residents from organic and inorganic contaminants. The modeled risk results
from inadvertent ingestion of surface soils containing PAHs and Arsenic. Some of the risks
evaluated exceed the 1.0E-04 to 1.0E-06 acceptable cancer risk notmally used by U.S. EPA,
Region III, but most fall within the range on an individual basis.

The potential for adverse health effects for theoretical future resident children, as modeled,
indicate that non-cancerous effects from inorganic analytes in the surface soil via inadvertent
consumption at the site are a moderate concern based on analytical results.

Lead was present in two {2) out of the six {6) soil samples at levels exceeding the Delaware
Uniform Risk-Based Remediation Standard of 1000 mg/Kg for restricted use soils and three (3}
others exceeded the unrestricted use level of 400 mg/Kg. No reference dose exists for Lead.
The highest concentration of Lead in soil detected during this study was 1510 mg/Kg.

10
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The majority of the samples used in this evaluation were deep soil samples (greater than 2 feet)
or collected from beneath an asphalt parking lot and therefore present minimal present time risk.
For this reason, soils disturbed during excavation and construction will require proper handling.

It should be noted that the information contained in this evaluation is based on z limited number
of samples collected across a relatively large area. In peneral, the highest concentration of
organic and inorganic contarninants were used in the calculations as a very conservative, worst
case scenario. The modeled risks should not be considered to be representative or characteristic
of the entire study area or any individuai property. Further evaluation, including additional
sampling and analysis would be necessary to sufficiently define the potential risks.

7.0 Uncertainties Associated With Toxicity Assessment

In concluding this report, it should be noted that there are many uncertainties associated with the
use of toxicological information in health risk assessments which are related to uncertainties
mirinsic o toxicology, the models applied, and the interpretations of such derived results. Chief
among these uncertainties are the use of dose-response information from high-dose studies to
predict adverse health effects at low dose and also the applicability of experimental animal
studies to predict effects in humans. However, these and other uhcertainties are intrinsic
limitations to the risk assessment process which cannot be resolved quantitatively given the
current understanding of toxicology and human health. These uncertainties are addressed in part
by consistent application of conservative assumptions regarding the toxic effects of chemicals,
such as uncertainty factors for reference doses and upper bound estimates for cancer slope
factors. Such procedures are intended to protect public health and are expected, in many cases,
to overstate potential impacts on human health. -

case evaluation. Additional uncertainty, also not the case for this site, is usually incorporated by
accepting the non-threshold theory for carcinogenicity, wherein any exposure to a carcinogen
may result in a theoretical increased lifetime risk of cancer.

LI
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APPENDIX 1. TOXICOLOGICAL EXPOSURE ASSUMPTION, DEFINITIONS,
AND EXPOSURE PARAMETERS APPLIED IN THIS RISK
EVALUATION

Acceple Risk e
(U.8. EPA, Region III)

Body Weight Aduli: 70 Kg
Chﬂd 15 Kg

Dnnkmg Water lngestion S R Lfday
Child: 1 Liday
Age Adjusted l' 09 (L-y-‘Kg-d)

Exposure Frequency ' Rcs1dcnt1al 350 daysr'year
Occupatlonal 250 daysfyear

Child Trespasser

RELEVANT COMMENTS/NOTES/BENCHMARKS & SCREENING

The upper-bound estimate of carcinogenic risk is expressed in terms of the pumber of excess
cancers over a lifetime in an exposed population under a specific exposure scenaric. For
instance, a carcinogenic risk of 1.0 x 10° {1.0 x 10E-06 or 1.0E-06) is defined as 1 additional
cancer per 1 million exposed individuals. In general, the U.S. EPA (Region III, Technical
Section and others) defines incremental carcinogenic risk within the 1.0E-06 to 1.0E-04 range
being acceptable, with 1.0E-06 being the point-of -departure. This supperts a cleanup initiation
point of 1.0E-04. The target risk of de minimis risk level is considered also to be 1.0E-06.

A non-carcinogenic threat is expressed in terms of a Hazard Quotient (HQ). An HQ is the ratio

between the dose of a single substance over a specified period of time compared to the RfD for
that substance. The Hazard Index (HI) is the sum of more than one HQ for multiple substances
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or multiple exposure routes and pathways. When the HQ or the HI exceeds unity, there may be
concern for potential non-cancer health effects. The target non-cancer risk here is unity.

Systemic effects, usually non-carcinogenic, requires absorption and distributien of the toxicant to
a site distant from the point of entry, and at which point effects are produced. Most chemicals
that produce systemic toxicity usually do not cause a similar degree of toxicity in all organs.
Normally the major toxicity is demonstrated in one or more organs. These are referred to as the
target organs for that chemical.

The combined carcinogenic risks and non-carcinogenic threats over a 30 year residential
exposure duration (6 years as a child resident plus 24 years as an adult resident) are presented. It
is recognized that a recently applied philosophical change is now being applied by Region III to
estimate exposures to carcinogens and is used to derive the benchmark values. Previous versions
of the benchmark table noted estimated exposures to carcinogens on the basis of 30 years of adult
exposure. Now the calculations for three media have been changed to reflect 30 years of
combined childhood and adult exposure, using age adjusted factors via inteprated weight and
ingestion/inhalation estimates for combined child/aduit exposures. This has lowered the
appropriate risk based concentrations for carcinogens in tap water, in ambient air, and in
occupational and residential soil slightly. Other exposure rates such as for fish consumption
remained the same.

The study herein does not apply the ingestion adjusted esnmated e:-cposun: for c.m:mogens, and
thus the modeled values for adults exposed te carcinogens in drinking water and soil ingestion or
air will show slightly less risk. In time, as it is evident that the use of this age-adjustment factor
has been followed without revision/change for a reasonable period of time, then cur models will
begin applying it routirely, but until a consistent pattern emerges, the past model parameters will
continue to be used. The previous revision based upon body weight changes lasted for three
months and wasted considerable time and effort related to revising the models. The most
recently released and “corrected” benchmark values are used for screen purposes, thus analytes
of concern are included based on the new philosophy and corrected tables.

Benchmark values are concentrations in various media providing cancer risks reported at 1.0E-
06 or a HQ, non-cancer risk reported at unity or 1. These values have been generally applied as a
screening level to identify analyte exceedances in this report so that such compounds may be
considered for inelusion in risk assessment models. Risk-Based concentration Tables are
provided via U.S. EPA Region IIT by Senior Toxicologist, Roy L. Smith, Ph.D>., in the Technical
Support Section (3HW13) on a quarterly basis and as noted in the references in this document. Tt
is important to note that the accompanying comments relevant to the table provides the following
information, comments and disclaimers.

“The table contains reference does and carcinogenic potency slopes {obtained
from IRIS through...., HEAST through...., OHEA-Cincinnati, and other EPA
sources) for nearly 600 chemicals. These toxicity constants have been combined
with ‘standard’ exposure scenarios to calculate chemical concentrations
corresponding to a fixed level of risk (i.e., a hazard quotient of 1, or lifetitne
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cancer risk of 10E-06, whichever occurs at a lower concentration) in water, air,
fish tissue, and soil.

The Region I1I toxicelogists use this table as a risk-based screen for Superfund
sites, and as a desk reference for emergencies and other requests for immediate
information. The table also provides a useful benchmark for evaluating
preliminary site investigation data and contractor-prepared preliminary
remediation goals. The table has no official status as either regulation or
guidance, and should be used only as a predictor of generic single-contaminant
health risk estimates. The table is specifically not intended as (1) a stand-alone
decision-making tool, {2) a substitute for EPA guidance for preparing baseline
risk assessments, (3) a source of site-specific cleanup levels, or (4) a rule to
determine if a waste is hazardous under RCRA. [n general, chemical
concentration above the levels in the table suggest a need for a closer look by a
toxicologist, but should not be used a the sole basis for taking any action.
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APPFENDIX 2. GLOSSARY OF DATA QUALIFIERS APPLIED TO RESULTS OF
LABORATORY ANALYSES*

Identification Cades (Confidence concerning presence or absence of analytes.)

Unrehable result Analytc may or may not be present mthe sample Suppomng data
necessary to confirm result.

Ana.lvte presenl As values approach the Instrument Detection Limit (IDL) the
qua.nntatmn may not be accurate (Above R but lower than 1)

Other Codes

* Cedes normally utilized in risk assessment include: NQ, I, X, and L. Values in brackets are
normally not used, but could be applied if judged appropriate. Brackets are considered higher in
confidence than R but lower than J.
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APPENDIX A DATA SELECTION PROCEDURES APPLIED FOR

DEVELOPMENT OF CHEMICAL OF CONCERN

For inclusion, data:

A

B.

‘Had no delimiting qualifiers, or were I, K, L or [] qualified.

Was the highest concentration encountered for specific medium.

Were analytes of concern with completed exposure pathways and exceedances of
toxicolegical benchmarks, but not generally within an order of magnitude of such
benchmarks unless specified. The latter is often discussed but not included in the
calculations.

Had surface soil exposures for present and future risks which were given preference
over subsurface sample data. Deep soil exposures discussed but not developed inte
Scenarios. -

Had filtered groundwater samples that were applied OVE; 't'l'i':;mﬁltered but unfiltered
data usually is discussed. A e

Had results showing inconsistencies, differences between duplicates, high or low
background levels, et cetera. Such results were noted and discussed but normally
excluded from consideration in the cxposure Scenarios.
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APPENDIX 4, MAXIMUM CONTAMINANT LEVELS, MAXTMUM
CONTAMINANT LEVEL GOALS, AND SECONDARY
MAXTMUM CONTAMINANT LEVELS

Maximum Contaminant Level Goal (MCLG)

An MCLG is a non-enforceable analyte concentration of a drinking water contaminant set
at a level that will result in no known or anticipated adverse health effects and allows an
adequate margin of safety.

Maximum Contaminant Level (MCL)

An MCL is an enforceable standard as a drinking water regulation set by the U.S. EPA
under the Safe Drinking Water Act and adopted by the State. The standard relates to
drinking water delivered to any user of a public system. It is a value as close to the
MCLG as feasible with treatment technelogies and costs considered. The MCL is
protective of adverse human health effects. It may or may not pose a risk greater than
1.0E-06. For certain analytes, especially those having long-time-established MCLs, it has
been found at times to be the case whereby, for a speiﬁﬁc chemical, the MCL may show
an increased incremental lifetime cancer risk greater than the target value.

Sccondary Maximum Contaminant Level (SMCL)

An SMCL is nonvregﬁiét:qry hea:lit'h guidance value which relates to the aesthetic quality
of drinking water. Contﬁbu_lir;g'facwrs include taste, odor, color, hardness.....

Reference Dose (RfD)

An estimate of a daily exposure to the human population that is likely to be without
appreciable risk of deleterious effects over a lifetime.

Drinking Water Equivalent Level (DWEL)

A lifetime exposure concentration of adverse, non-cancer health effects, that assumes ail
of the exposure to a contaminant is from a drinking water source.
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APPENDIX 5. EPA WEIGHT-0F-EVIDENCE CLASSIFICATION SYSTEM FOR
POTENTIAL CARCINOGENS
Categgy Group Description Evidence of Support

Group A* Human Carcinogen Sufficient evidence from epidemiological
studies to support a casual association
between exposure and cancer in humans,

Group B1* Probable Human Carcinogen Limited evidence in humans from
epidemiclogical studies

Group B2* Possible Human Carcinogen Sufficient evidence in animals, inadequate
evidence in humans.

Group C Possible Human Carcinogen Limited evidence in animals and/or
carcinogenic properties in short-ierm
studies.

Group D Mot Classified Inadequaté'évi-d;ahce in animals.

Group E Not Classified . No cﬁide_née in at least two adequate animal

~:tests or in both epidemiological and animal
studies

* Cancer Slope Values usually 'aﬁr?ilaﬁliéjvia EPA, Integrated Risk Information System.

Source: U.3. EPA, 1986.
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APPENDIX 6. DOSE EQUATIONS USED IN THIS RISK EVALUATION -
INGESTION

Hazard Quotient (HO)

CDI = (CW) (IR) (EF) (ED)
(BW) (AT)

CDI=H(Q
RiD

Cancer Risk (CR)

CDI = (CW) (IR) (EF) (ED)
(BW) (AT)

CDIx3F=CR or CR = l-¢(-Dose x SF) . . ERES

CW= Concentration, mg/L. or mg/Kg
IR = Ingestion Rate, L/day or mg/day .
EF = Exposure Frequency, dayslvea.r_ e
ED = Exposure Duration, year _: i

BW =Body Weight, Kg '

AT = Averaging Time, 25,500 days, carcmogcn, aduit; 9,125 days, non-carcinogen, worker;
2,190 days, non-carcinogen, c¢hild (périod over which exposure is averaged, days)

CDI = Chronic Daily Intake

R{D = Reference Dose (NQAEL/Safety Factor)

NQAEL = No Observed Adverse Effect Level

RID to Water = DWEL,

RiD x 70K¢ = DWEL
2 L/day

935% Confidence Level = The mean +/- 2 standard deviations
Lifetime Durations = 70 years

CF = Conversions Factor, for 501l ingestion, 1 x 10° Kg/mg

FI = Fraction Ingested, from contaminaied source, usually 100% =1

28







